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GLENFIELD 


SLUICE 
VALVES 


for Water 





Sluice Valves are invariably required for controlling the flow in 
public and industrial water supply lines, and invariably such 


requirements can be met from the Glenfield Range. 





The selection is most comprehensive, and from it can be supplied 


virtually every need for hand or power operated units. 























GLENFIELD & KENNEDY. LIMITED KILMARNOCK J] 





Head Office and Works: 
KILMARNOCK, SCOTLAND 
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Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


ABOUT DUST 





VISCO-BETH automatic dust collectors 
have a_ recovery efficiency of over 
99%. It pays to bring in THE VISCO 
ENGINEERING CO. LTD., STAFFORD 
ROAD, CROYDON. Ask us about 


| ; . “‘ 7 99 
These are specific examples. Your use of Leonard ISCO -BETH 


Thermostatic Steam Water Heaters will probably be 


different. Write for help. (Our folder H/7) Y) ? x Cb Vy ) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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Thousands of , 
L.S.E. “FLOATING” MOTORS 
are in service— 


and for periods of up to ten years have been proving the 
advantages of this type of motor for arduous duties such as 
the drive of rolls on run-out tables in steel mills. 


The mechanical construction of the L.S.E. floating-type 
motor protects it from transmitted shocks, vibration, the 
effect of misalignment of rolls, etc., without the use of flexible 
couplings, and facilitates the ready replacement of a damaged 
roll. 


Normally supplied at low frequency (variable when variable 
speed is required), it provides low speed without gearing and 
shows considerable advantages in the reduction of motor size 
and losses, particularly on drives involving frequent 


reversal of heavy-inertia loads. 
Some of the 210 floating-type motors, and the N-S frequency convertor 


ber of t schemes of fr equipment, providing 36 r.p.m. gearless drive for slab transfer table rolls, 
A See efficien “3 equency conversion 9n¢ at the Abbey Works of the Steel Company of Wales Led. 
control are available. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


Specialist Makers of Electric Motors since 1/883 


NORWICH, MANCHESTER, LONDON & BRANCHES 
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AE! Engineers 
know the Papermaking 
industry 


There are AEI engineers who specialise in the Papermaking Industry. 
By working closely with the industry over many years they have 
virtually become a part of it. They study its problems closely, and 
are always at hand to advise on electric drives and control equipment. 
Call on them at any time. They will assist you with everyday plant 
problems or the planning of major projects. 


AEI ELECTRIC DRIVES 


Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V YY 


AS4I1 
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TRULY GUIDELESS 





BRITISH PATENT 665,557 












FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


Ye To 24 ruses 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 













NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 





i CONTINUOUS STRAIGHTENING OF TUBES T 
Exclusive AND PIPES, WITH OR WITHOUT UPSET ENDS. F A RM E R NOR ON 
Features OPERATES WITHOUT GUIDES. 















CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 





ADELPHI! IRONWORKS, SALFORD 3, MANCHESTER 


Telephone : Blackfriors 361 3-4-5, 3692-3. Telegrams : “Agricola” Manchester. 
Enter No. 51 on reply card 


SIR JAMES FARMER NORTON & CO. LTD. 





A SINKING 
SHIP.... 


is one way of getting rid of rats, but the best 
way is to use our pest destruction service. Is 
your business devoloping a list to the debit side 
because of the depredations of rats, mice, bugs 
fleas, ants or cockroaches? Then call us aboard 


to bring death to these marauders, scientifically, 





efficiently and regularly. Call us NOW. 





BIRMINGHAM: 37, Thorp Street, SOUTHAMPTON: 7, College Place, 


Birmingham, 5. Tel.: Midland 9042 


BRISTOL: 
Road, 8. Tel.: 


Swan House, 112 Hotwell 
Bristo! 20512 Ext. 5 


EXETER: 2! Church Lane, Sidwell 


Street. Tel.: Exeter 54181 
EDINBURGH: $, Northumberland 
Place, Edinburgh, 3. - Tel.: 3778 
GLASGOW: Pesticidal Services 


(Scotland) Ltd., 93 Waterloo Street, 
Tel.: City 0735 





London Road. 
Tel.: Southampton 25307 
LEEDS: 21 Upper Mil! Hill, 
Tel.: Leeds 2-5266 


LIVERPOOL: 8a Rumford Place, 3, 
Tel.: Central 2068 


BELFAST: Pesticidal Services (Ireland) 
Ltd., 153 Upper North Street. 
Tel.: Belfast 26998 





B.L. & N. PHILLIPS LTD. 


Vermin Destroyers 


124 SOUTHWARK ST., LONDON, S.E.1. 










Tel.; WATerloo 5546 
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Overhead Electric 
Travelling Cranes by a4 E 


E.0.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist 


Electric Hoists up to 15 tons S.W.L. e e 
bh Comedie Ciie, Com p any Limited 


Winches, Telphers & Runways. 
Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 
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ERMETO 





To meet the increasing demand 
for high pressure flexible hose 
and hose units, The British 
Ermeto Corporation are marketing 
a pre-swaged hose end in addition 
to the existing twin-saddle type. 
For both types a wide selection of 
end fittings is available: 90° and 
135° bends, B.S.P. male and 
female ends, captive nuts, etc., in 
addition to the straight standpipe 
end which can be used with 
standard Ermeto fittings. 

Hose can be supplied for 
hydraulic, pneumatic and steam, 
and chemical applications, in 
continuous lengths of up to 6O ft. 
Technical advice and information 
gladly supplied on request. 


ERMETO 





BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD : MAIDENHEAD - BERKS 
TELEPHONE: MAIDENHEAD 5100 
A member ef the ALENCO Group of Companies 


} 
: 


FLEXIBLE HOSE... 
now with two ranges of end fittings 
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| Rust preventives: Metacon rust Strippable coatings: 
Most of the Croda range are | remover: not only | Crocell: hot dip 
based on lanolin called removes all rust § thermoplastic coating 
the finest organic metal from ferrous protects metal parts 
protective compound by metals but also from corrosion and 
the National Physical in the same mechanical damage. 
Laboratory.Asmanufacturers | operation gives Rhinohide: tough 
of lanolin, Croda can offer the metal a plastic applied by 
rust preventives at highly rust preventive spraying, protects 
competitive prices coating large parts 


Creda Lid, Cowick Hall, Snaith, Goole, Yorks; and London, Manchester, Edinburgh, Verviers, Milan, New York 
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Dewatering rust 
preventives: 
lanolin based 
dewatering oils 
remove all 
moisture from 
metal and leave 
an oily rust 
preventive film 
on the surface 


Magisol: 
special 
solvent 
blend 
removes 
grease 
and oil 
from 
metal 
surfaces 
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Something)NEW fom TOWLERS 
the NE AXIAL 


PUMP 


















+ NEW DESIGN 
NEW MATERIALS 
NEW PERFORMANCE 
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_ T FOR FURTHER DETAILS AND DATA 
| FLEC RAULIC SHEETS REGARDING THIS PUMP CONTACT 
PUMPS 


PULAU A | ig TOWLER GROTHERS (PATENTS) 


RODLEY, NR. LEEDS, ENGLAND. 


Telephone: Pudsey 3125/6/7/8 Telegrams: ‘Electrolic’ Rodiey 
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FOR A BETTER FINISH FIT A RENOLD 


These unretouched photographs of the work from a thread 
grinder show (top) before and (bottom) after the grinding 
wheel was converted to a Renold chain drive. 








FOR A BETTER DRIVE FIT A 


RENOLD CHAINS LIMITED =. MANCHESTER 
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Write for catalogue to: 


& CO. LIMITED 


2g 
ts 


IRWELL BANK W one 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDC 
TELEX 66-255 
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Design that solves 
filtration problems 





gi 


THE ROVAC ‘ENDFLOW’ FILTER 


Arrangement of filter plates reduces stress and increases 
working life. 

Replaceable panels save time and materials in maintenance. 
Many small capacity liquor channels improve separation of 
mother and wash liquor. All pipes readily accessible. 
Sectional construction gives ease of transport and on-site 
assembly. 

Indented or corrugated filter plates and absence of backing 
cloth reduce ‘blow-back’. 


Please write for full details of Rovac Endflow, Cell and Disc Filters which are 
available in a range of sizes and designs to meet all filtering requirements. 
ROVAC is a registered trade name of International Combustion Products Limited. 


IONAL COMBUSTION PRODUCTS LIMITED 


NINETEEN WOBURN PLACE, LONDON, W.C.I TELEPHONE: TERMINUS 2833 WORKS: DERBY 


Member of Atomic Power Constructions Limited. One of the British Nuclear Energy Groups 
TGA ROPA 
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Tecalemit 

mechanical lubrication 
Safeguards 

machinery and 


saves money —<@ar 


ee 








With Tecalemit Mechanical Grease Lubrication, every bearing gets exactly 


the right amount of grease at correct intervals. Machinery works better and i Eten ey the ToTECALEMITLTD (SalesEN) § 
lasts longer. Neglect and human error are eliminated. 4 Lubrication, can PLYMOUTH, DEVON ! 
There’s a threefold saving—in power costs, in lubricant costs, and in labour 7 = — bang gp sah nsine dn | 
costs. And there’s a positive improvement in works safety when Tecalemit | in this couponand _Tecalemit SINGLE-LINE b 
Mechanical Lubrication replaces frequent hand greasing. 3 postittoday.Ifyou Grease Injection systems [| : 
The two main Tecalemit Mechanical Grease Lubrication systems are suitable | anne vd a Tecalemit RADIAL Grease 
for every type of installation. They can be incorporated into a new design or trouble-spot in ataieenecten & i 
fitted to existing machines with equal success. ] mind, byallmeans ll Tecalemit Mechanical j 
i ’ enclose a note, a Lubrication systems for [ 
i The SINGLE-LINE system uses a central pump, which can be fully automatic, 1 sketch or a drawing. 97¢a8¢ and oil ' 
i operator-controlled, or hand operated, and a single main distributor line. { You will be under no ;enciose details ofa } 
Each bearing is fed by a separate Tecalemit Single-Line Injector, in effect an | oes mee — lubrication Po ‘ 
i automatic metered grease nipple. 4 t 
.. The RADIAL system incorporates 19 separate miniature pumps, each serving j NAME 2 
a bearing. Each pump’s output is regulated according to need. The system can 4 sete i 
be driven from the machine it serves, or supplied complete with electric ic ae 
motor. Fully automatic, the RADIAL system is ideal for heavy machinery 3 ADDRESS Pate 2 
working at high pressure. i f 
(There are also Tecalemit Mechanical Lubrication systems for use with i i 
every grade of lubricating oil.) FRacnduseshenenseeienieteneenscntetieiisiililceniiiaesiainaitetnets ieee 





TECALEMIT 


the Authority on Lubrication 


TECALEMIT LIMITED (SALES EN) * PLYMOUTH * DEVON 


eT 





T6688 
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SPECIALISED 
FABRICATION 


g” mild steel plate valve casing, weighing 4 tons; 
in two pieces, a cylinder and a cone; dia. 
9 7” tapering to 6’ 2” by 10’ 43” long. 


4 : 


One of three stainless steel road tanks, for 
transporting phosphoric acid ; each tank has three 
compartments and is jacketted with aluminium. 


These two examples are typical of the large range of fabricated constructions produced 
by Widnes Foundry & Engineering Co. Ltd., who offer a comprehensive 
service to industry, both in fabrication and foundry work. 


Ww! DW FS FOUNDRY & ENGINEERING CO. LTD. 


ESTABLISHED 184! 


APPROVED BY LLOYDS FOR CLASS Ii WELDING FOR PRESSURE VESSELS 
LUGSDALE ROAD, WIDNES, LANCS. - PHONE: 2251/4 and 2889. - GRAMS: “FOUNDRY, WIDNES”’ 
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As a result of increased and 


improved metheds of 


production of End Fittings for 











Aeroquip 1525 Low Pressure 





Hose, we are able to offer a 
considerable price reduction 
over the whole range of these 


fittings. 


Full detailed information 





=w\eroaquip 


LOW PRESSURE LOW COST ; SUPER OIL SEALS & GASKETS LTD. 
8 FACTORY CENTRE, BIRMINGHAM 30 


Telephone: KINGS NORTON 2041 


Enter No. 151 on reply card 








15 


SWEMATIC 
HIGH PRESSURE 
GREASE GUN 






A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 
daily use. 


39/6 


Complete with cranked 

extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0z. capacity. * Suction load- 
ing. * Valve to release airlocks 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities. 








: TRONSIDES STEEL FRAME 
La al LUBRICANTS BUILDINGS 


—>) =; Ff OF EVERY DESCRIPTION 


= é Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit seme Pumping Stations, 
ower Stations. 


RAI, 
Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, 




















= 
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GREASE 
NIPPLES 


Made to British Standards 
and interchangeable with other 
makes. Available in bulk or 
in handy assortments of ail 
popular sizes. Very keen | 


an — 


LAWRENCE EDWARDS & CO. 
(ENGINEERS) LIMITED 


[Ee xccemansrn wones, 
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OIL REFINERY COMPLETED 


(Wa 


WOOD, PRITCHETT & PARTNERS LTD 


THE ONLY ORGANISATION IN GREAT BRITAIN SUPPLYING WORLD-WIDE 


ZK! 
\ ‘a & 
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OUR SERVICE CAN MAKE THIS A POSSIBILITY 
THIS IS THE MODUS OPERANDI .. . 


WE PROVIDE-= 


Productive organisation on site to execute efficiently the working specification 
of contract, incorporating :— 


LABOUR-= 


Crane, excavator and fork lift truck operators, stenographers, clerks, mech- 
anics, fitters, painters, riggers, production control personnel, warehousemen, 
welders, carpenters, truck drivers, etc., etc. 


EQUIPMENT — 


Mobile Cranes, Fork Lift Trucks, Lorries, Compressors, Excavators, Welding 
Sets, Machinery Tools, Tractors, etc., etc. 


ECONOMICALLY = 


Attractive ‘‘all-in’’ hourly rates for men and machinery—home or abroad— 
designed to reduce contractors’ overheads and eliminate contract delays. 


FOR FURTHER PARTICULARS OF THE ABOVE SERVICE 
PLEASE WRITE OR 'PHONE :— 


30/38 HAMMERSMITH BROADWAY - LONDON W.6 .- RiVerside 2224 
MECHQUIP HOUSE - GOLDHAWK ROAD - LONDON W.12°: SHEpherds Bush 4406 
CABLE ADDRESS: MECHQUIP - LONDON 


CONTRACT, LABOUR & EQUIPMENT SERVICE 






























































AHEAD OF SCHEDULE... 
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McNEIL 


manhol areyey, \ 
for air-receivers, 


boul eves is 


A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
sealant, or a temporary joints are recommended. Comprising two parts 
adhesive material, or just Ge enly, they fasten with a “‘ snap ’’ ensuring a perfect 
an extra hand to hold Seg seal in a matter of seconds. A 


something in an inaccessible Cuter qidbet to geciion ond 
place, certainly knows the For permanent or semi-permanent pipelines joint ready to pull over. 


value of “Plasticine”. And HEAVY STEEL PRESSINGS *Unicone ’ bolted type joints are usually employed 

now special compounds, and can be assembled far more quickly than any 
with varying properties FOUNDRY LADLES flexible joint giving positive anchorage. 

and wide applications, have 

been evolved from “Plasticine”. FABRICATED STEELWORK 


They are being used 4 , 
magply Uy thewents of WELDED CENTRAL Bh 7 CoO y E 
engineers and others in Reco 


industry. We'll be glad HEATING BOILERS 
to send you details. iy Flexible Joints for Pipelines 


‘Plasticine’ CHARLES McNEIL LimiteD| (@a@kpwoor.care, reliable 


KINNING PARK HYDRAULIC FORGE THE UNICONE CO. LTD. 


570 SCOTLAND STREET, GLASGOW, S.1. RUTHERGLEN, GLASGOW, SCOTLAND 
Fiat sate to HARBUTT’S PLASTICINE LTD. Grams: “McNeil, Glasgow” Phone: South 1131 : : 
athampton Bath Somerset 


Anyone who ever needs a 





Reg'd Trade Mark 





G 











@.G. 
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Typical of robust L.E.H. design, 
these hydraulic furnace pushers are 
ideally suited to steelworks duty 
where unfailing reliability 

under arduous conditions 


is of prime importance. 





The pusher shown in the upper illustration has a 
cast frame, That in the lower illustration, shown DESIGNERS AND 
with a self-contained, remotely controlled hydraulic MANUFACTURERS OF 


unit, has a frame of welded fabrication. HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING & HYDRAULIC CO., LTD. RODLEY, LEEDS. Tel. Pudsey, 2859. Grams “Pumps,” Rodley. 
: Enter No. 184 on reply card 
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Radicon—the 


The quickest way to solve your speed reduction problems is to 
call in David Brown. Their stock range of RADICON speed 
reducers covers all reasonable requirements and offers for your 
choice, 330 combinations of type, size and ratio in standard units 
from 2} to 14—available for despatch within 24 hours. 

Behind every ‘Radicon’ there are 100 years of sound technical 
and production experience. In front of every ‘Radicon’ there is a 
long, long life of hard, hard work. 

If your problem is urgent, write for catalogue F.487.20. If it’s 


desperate, please telephone. 


QUUUUUUUENNUUUUUUUUEEAUAAALUUUUUITI 


Boxer? 


BROWN 


An alliance of engineering specialists in gearing, machine tools, 
castings, automobiles, and agricultural tractors and machinery. 


DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION, (SIZES 2} TO 28) * PARK WORKS * HUDDERSFIELD * TELEPHONE: 3500 
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cleaner world 
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K.600 Kompak. Normal rating of 600 c.f.m. with an initial 
resistance of 0.15”w.g. Guaranteed 95°% efficient against Aloxite 
: ae 50 dust. This is the most widely used air conditioning filter 
Vokes is the only British company to manu- in the country. 
facture a comprehensive range of air filters Super-Vee. An inexpensive expendable filter with an initial 
= é : efficiency of 96% tested against Aloxite §0. 

which have all been fully tested in accordance ‘Multivee’. An inexpensive semi-permanent filter designed for 
with BSS.2831. Our laboratory facilities are also general air filtration applications. The corrugated cotton fabric 
‘ ‘ x : and cotton gauze filter medium makes it particularly suitable 
unique and research is constantly being carried for use where low static pressures are specified as in ventilator 

out into new filtration techniques. Our staff of unite, eniio installations <tc. 
q ‘Absolute’. Every ‘Absolute’ filter is tested by the methylene 


experienced technicians will be pleased to help blue dust cloud method and rejected if its efficiency is less than 
you with any air filtration queries and we are 99.95% against particles in the 0.1 to 0.§ micron range. 
e y q Autoroll. Combines large dust holding capacity with low 


prepared unreservedly to guarantee the per- operating and servicing costs. The filter medium (125ft. long) 


formance of any specific filter recommendations is automatically or manually fed on spools across the air flow. 
ht S.C. (Self-Cleaning). Will clean large quantities of air with 


we make. Please write for fuller details. minimum maintenance. Special design of filter panels, gives 
98°% efficiency with an initial resistance of 0.35”w.g. Completely 
automatic operation. A unique, patented, cleansing device in 
the oil trough ensures the most efficient degree of continuous 


Comprehensive literature covering all these air filters is available on request. self cleaning yet attained. 


VOKES LIMITED -:- GUILDFORD -: SURREY 


Telephone: Guildford 62861 (6 lines). Telegrams: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd, 
Represented throughout the World. 
V507 
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COIL EQUIPMENT 


to speed 
_ your production... 



























GRAFTON 
DIESEL, ELECTRIC & STEAM 


A wide range of coil handling, 
CRANES straightening, and feeding equip- 


ment is available for rapid and 


GRAFTON CRANES LTD. economical production from 
' BEDFORD, ENGLAND. coiled strip. One of our many 
\N\ Establ specialities is the feeding of strip 
\\\ sc gate direct to standard tools on 
Telephone : Telegrams : standard presses without the use 


2490 GRAFTON, BEDFORD 








of roll or slide feeds. We shall 
be pleased to send you our 
catalogue, or to arraage for our 
technical representative to 
sranssorverewes visit you. 


MACHINE 





















om es fe a 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 









PRESS EQUIPMENT LIMITED 














ere —— a EEE HUNTERS VALE, BIRMINGHAM, 19. TELEPHONE: NORTHERN 4823 
; Ce Manufacturers of Press Mechanisation Equipment 
Enter No. 211 on reply card Enter No. 212 on reply card 
~s a ae 
steam trapping is our business..... (77 
NaS AIS BA x BZ 


{ 
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The MIL FLOAT TRAP is a worthy companion to the 
MIL range of Thermostatic Steam Traps. it has 
been designed especially for use on those applications 
where a rapid heat transfer rate is essential. Compact 
and robust in design, having generous discharge 
capacities, it incorporates an indestructible bimetallic 
element ensuring that the valve is held in the fully 
open position when cold to vent air readily. 

For draining compressed air lines a specially adapted 
version of the MIL Float Trap is available. 


MIDLAND INDUSTRIES LIMITED 


HEATH TOWN WORKS - WOLVERHAMPTON 
Telephone : 23901 
London Office : 28 Victoria Street, $.W.! 
Glasgow Office : 69 St. Vincent Street, C.2 
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RECLAIM USED CORE WIRE WITH 
MANCHESTER-BUILT 
KANE & ROACH 
CORE WIRE STRAIGHTENERS. 








RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 


CAPACITIES 4” TO 3” DIA. AND 
fs” TO 3” DIA. WIRE. 


ROLLS OF HARDENED STEEL. 
FOR DETAILS WRITE TO 


J). W. JACKMAN & COMPANY LIMITED 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, _ 3. 
Telephone : DEANSGATE 4648-9. Telegrams : ‘‘ BLAST’ MANCHESTER. 
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| Photocopying | ——$———————— 
| \ ' J equipment that 
— COPIES ANYTHING | EF cy F WLe 2 


QUICKLY & SIMPLY FAMED CENTRE FOR TECHNICAL BOOKS 


Only CONTOURA has the flexible trans- 

lucent air-cushion, the key to copying bound e That’s what I call quick service—I telephoned 
pages both flat and curved. Portable and Foyles at 10 a.m. and the book (although it was 
a yo Ideal for mates. re- out-of-print) reached me by the next morning’s 
search depts., labs., and mixed office copy- ee ’ 

ing. Quarto, Foolscap and Double-Foolscap gues. * A Customer's Letter 

sizes available at prices such as— FOYLES TRAVEL BUREAU 

FOOLSCAP CONTOURA with proceser—<f58. Railway tickets and reservations at station prices. 


Sire CHARING CROSS ROAD, LONDON, W.C. 
: 119-125 , , W.C.2 
Contoura Photocopying Ltd. Gerrard 5660 (20 lines) a Open 9—6 (including Saturdays) 
52a Cromwell Road, London, S.W.7. Two minutes from Tottenham Court Road Station 
(KNightsbridge 8860) er 2 oars ssn 
Enter No. 222 on reply card Enter No. 223 on reply card 
























































IT being a quality fabrication in 
milc& or stainless steel, or light alloys 


SPENGER & SONS 


(MARKET HARBOROUGH) LTD. 
» We shall be pleased to have your enquiries. GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/2 
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Fal 


6” diameter steel tube troughing idler and 
return idler. Rollers are made from mild steel 
tube 6” outside dia. and 6 s.w.g. Strong, rolled eases a a a 


section steel idler base board. All troughing 


CREO IR 


idlers, except on reversible belts, provided with : 3 
ft tilting blocks to aid training of the belt. 
& & u 
8 | 74” diameter rubber disc return idler. Tube rd AVY D U Y 


‘ carrying discs is solid drawn 6 s.w.g. and 3” 





i tside dia. Discs are strengthened internally 
: with mild steel ring and remain rigidly in position. For more than 50 years G.E.C. have manufactured belt conveyors. 
; REISE SAENCIOLY SULIOTO CHRD CAND aes Sey Shown above is a variety of heavy duty idlers which have been developed through 
: ig aac aciati extensive research and 50 years’ experience in the materials handling field. 
6” diameter steel tube feeder idier. Rollers are Important features of these idlers are— 
‘ mild steel tube 6 s.w.g. and 6” outside dia. Contour SEALS designed to retain lubrication and exclude dust and abrasive matter— 
of idler is designed so that material can ° — thus reducing friction and wear. 
y c 3, a. 3 lative t 
primase epee A ee oe BEARINGS of a taper roller type capable of a continuous load of 1,500 lb., giving 
a high factor of safety. 
AB grnvneh gen: ge Bg = aetna. SINGLE SHOT LUBRICATION on either outside bracket. All bearings need only 
a ° supporting discs is solid drawn }” thickness and > 1 b ~ ti 
' 23” outside dia. Idler base board is constructed infrequent lubrication. 
il for eaceptiqueliy qrducms Cation, Diets: are 49: BRACKETS cast from malleable iron, designed for maximum strength and 


signed to support and protect belt at loading 
points, cushioning shock when impact is severe. resistance to shock loads and breakage. 


All components are proportioned to allow for corrosion, abrasion and normal abuse. 
Special equipment can be supplied to meet abnormal conditions. 


For further information write for Publication No. 2829 


ererecererer ar 






THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
FRASER & CHALMERS ENGINEERING WORKS - ERITH - KENT 


—_ 


Designers and Manufacturers of Complete Materials Handling Plant. ‘Nay? 
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- a en we Se. ie INCREASES PRODUCTION EFFICIENCY IN INDUSTRY 


~s, 


Dough will 


not stick 

to these 
sheeting rolls- 
they are 


covered with 


‘Fluon’ 


On the right: heavy duty drum moulder made ® 
by Baker Perkins Ltd., Peterborough, on 
which the sheeting rolls are covered by James 
Walker & Co. Ltd., Woking, with sleeves 
made from ‘ Fluon’ p.t. f.e. 


Below: three pairs of sheeting rolls for heavy 
duty drum moulder showing sleeves made 
from ‘ Fluon’ p.t. fe. 


— rolls on a heavy duty drum moulder made by Baker 


Perkins Limited, Peterborough, are covered with sleeves made 
from ‘Fluon’ p.t.f.e. by James Walker & Co. Ltd. Because ‘Fluon’ is 
used, dough will not stick to the rolls. This means wastage of dough 
is reduced. It means, too, that the machine can run continuously 
because it does not need to be stopped for the rollers to be scraped clean. 

‘Fluon’ is hygienic and will not taint food. It is tough and flexible 


and has an extremely wide working temperature range. 


c + *Fluon’ is the registered trade mark for the 
[a oe © IN polytetrafluoroethylene manufactured by I.C.I. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON : S.W.1 


ores 
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-let E.P.E. solve them 


for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 
reasonable price. Fortumately, 
EPE specialise in DC equip- 
ment, bringing-years of experi- 
ence.toybear on the subject, so 
, that One can always be sure of 
* DC motors and generators, of 
any enclosure, at competitive 
Eprices, on short delivery. EPE 
o are always happy to help solve 
DC problems, too. 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 


"Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 
ndon Office: 421, Grand Buildings, Trafalgar 


wf An 
“Ce Se vore, W.C.2. 'Phone: WHitehall 5643 and 7963 





WELDED 
STEEL FABRICATIONS 
* 
PALLETS 
e 
INDUSTRIAL TRUCKS 
* 
WELDED 
STEEL STRUCTURES 


to specification 


VELMORE PRODUCTS 


(Engineering) Ltd. 


Lisle Avenue, Kidderminster 
Telephone 5308 
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NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 


Aeronautical Engineering 
Chemical Some 


pa ease lh E Ea. 


Mechanical Handling 

Model Making 

Nuclear Engineering = 

Piant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL,ABBEY 6132 - 


Enter No. 253 on reply card 
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LOVERIDGE LID 


IS1-153 BUTE STREET, DOCKS, CARDIFF 


ia steel 


ILLUSTRATED LISTS 
ON REQUEST 


Telephone: Cardiff 23641 (5 lines 








AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow r emplo to 
worth ba eonditinas wharddir pellulien aiatte. eas 


Dirt costs time and money ! 


For reasonable a ft 
a See ee rom 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if se please phone at once and allow us to quote. 


Fully trained personnel are at your disposal. 
BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 
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KENYON 


METAL FABRICATION WITH | YEARS EXPERIENCE 


For nearly 50 years we have fabricated ventilation 
ducting in Aluminium, Mild Steel, Galvanised 
Mild Steel and Stainless Steel for the Heating and 
Ventilating Trade. 


With this experience our knowledge of the many 
and varied applications of metal fabrication is 
considerable and, coupled with the use of modern 
machinery and fully skilled workmanship, we are 
able to produce work of the highest quality at 
competitive prices. 

We are able to handle practically any size of 
contract from small kitchen extract to complete 
ventilation systems for Universities, hospitals and 
office blocks, etc. and all enquiries are dealt with 
in the shortest possible time. 


Our fully qualified Technical Staff will be only 
too pleased to call and discuss your requirements 
and problems or supply any further information 
you may desire. 


WILLIAM KENYON & SONS (Metal Fabrications) LTD. 
DUKINFIELD - CHESHIRE 


Telephone: ASHton-under-Lyne 3646 and 1614/7. Telegrams: Kenyon, 
Dukinfield. eget ne see 
$M. 36 Sted 
Enter No. 261 on reply card 





10 Tons of grain up to the third floor in 14 minutes! 


This T. & T. Super Duty Sack elevator feeds well into the building at any point on any floor, being 
adjustable for height and readily traversed sideways as required ; it was specially built for Messrs. 
C. B. Lowe (1920), Ltd., Sheepy Mills, Nr. Atherstone, and Mr. Vero, the Managing Director, has 


expressed his great satisfaction with it. 


The specially modified machine shown is an extension 
of what is still the finest range of standard Sack 
Loaders, available from stock or quick delivery in a 
range as follows :— 

Straight Boom Models from 5-8ft. up to 8-16ft. adjust- 
able discharge height. 

Hinged Boom Models available in standard range from 
12ft. to 24ft. maximum discharge height, with both 
booms fully adjustable, larger sizes specially quoted 
on demand. 


SAVE TIME... SAVE MONEY... SAVE LABOUR... ; a 


Write for leaflet E. or ask for a technical representative to call and discuss your handling 
requirements without obligation. ye 


T. & T. WORKS LTD.., BILLESDON, Leicester 


Telephone : Billesdon 26/ Telegrams: “‘ Conveyor’ Leicester London Office : 39, Windsor House, 46, Victoria Street, SEE US ON STAND GIS AT THE 
MECHANICAL HANDLING EXHIBITION 


S.W.!. Telephone : ABBey 6085 ( All correspondence to Head Office at Billesdon) 
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THE ANSWER TO CONTROL PROBLEMS 


DOMOTOR OPERATOR ~* 











MANUAL OPERATOR 


ae 


CYLINDER OPERATOR 
Ole) Ei Nieman 
DOOLSEAL AND PLAIN 
EXTENSION 





DOMOTOR 

CONTROL, 

CYLINDER | ; 
The design and construction 


& features shown in this ex- 
ploded view demonstrate 


HANDWHEEL | | can 4 the flexibility of Audco 
a i ois Annin Valves. Three types 

OPERATED of operator (Domotor, Cyl- 
inder or Manual) and five 
types of packing assemblies 
(plain extension, doolseal, 
bellows seal, cooling fin and 


Applications unlimited through standard) are interchange- 
the interchange of components. 
Complete range of valves up to 
HK 2500 ASA rating. body. 


AUDLEY ENGINEERING COMPANY LIMITED, NEWPORT, SHROPSHIRE. 
Telephone: Newport, Shropshire 3245. Telegrams: ‘Audley’ Wellington Shropshire 


able on one yoke and one 
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Taylor Lo-Hed 


for handling 
the loads 
in your 
industry 


Photograph reproduced by kind permission of Standard Telephones 
& Cables Ltd., Newport, Monmouthshire 








Illustrated here is a typical Taylor Lo-Hed Hoist installation for hand- 
ling cable drums in the despatch department. 


ELECTRIC HOISTS For your industry, factory or process, there is a wide range of Lo-Hed 
OVERHEAD TRAVELLING equipment available. 


CRANES Send us your enquiries, your problems or specifications of equipment 
ELECTRIC WINCHES required. 
CAPSTANS 


TRANSPORTER HOISTS 
TAYLOR STOKER COMPANY, LIMITED, 


SKIP HOISTS 
MATERIALS HANDLING DIVISION 
CUPOLA CHARGERS 


189/191, Drummond Street, Euston, London, N.W.1 
RUNWAY STRUCTURES / 


Phones : EUSton 4102, 4103 and 4143 
Enter No. 281 on reply card 
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Introducing the 
U-WAY sb Burner. 


Developed from the Model ZH, Nu-way’s 
outstandingly successful series of fully 
automatic commercial burners, the new 
SB models are primarily intended for the 
efficient firing of steam boilers at lower 
capital cost. SB burners are also par- 
ticularly suitable for firing any other 
boilers which offer high resistance to the 
flow of combustion gases. To achieve 
this the fan pressure on the SB design has 
been substantially increased to produce a 
convergent air blast at the nozzle which 
is strong enough to play a significant part 
in atomising the oil and promoting rapidly 
completed combustion. The resulting 
flue gas velocity is high enough to over- 
come very substantial boiler and flue 
resistance which would cause ordinary 
burners to pulsate and smoke. 

One important advantage of this new 
atomising system is that the combustion 
chamber volume required for a given rate 
of firing is greatly reduced. Vertical boilers 
fired with the SB burners can usually 
accommodate a fire-box of sufficient size 
without excavation or extending the 


boiler skirt, thus lowering installation 
costs and speeding installation time. 


SB burners can be applied to shell-type 
boilers, their combustion efficiency and 
cost of installation comparing most favour- 
ably with other mere cumbersome oil- 
firing systems. 


These new burners are now being 
produced in a wide range of sizes for 
different grades of fuel. The various 
groups are : Model SBL, for light distillate 
oils and Models SBM and SBH for medium 
and heavy fuel oils respectively. 


Full details of Models SBM and SBH are 
given in our, newly published, Data Sheet 
No. D7A. Details of Models SBL are in 
course of publication pending which 
advance information will be supplied 
upon request. All but the smallest SB 
burners can be supplied with Nu-way 
High/Low/Off control. This high/low 
flame equipment which is standard on all 
larger SB models gives appreciable fuel 
savings, inhibits pulsation on light-up and 
stabilizes steam pressure. 


Write for technical literature. . . 


a 


Model SBM 
25H/L (with 
high/low /off 
control). 


Close-up of a typical SB burner application. Showing a 
Model $B17 H/L burner firing a Cochran boiler of 1500 Ib./hr. 
evaporation, through the irmer stoking door. Note the 
ram-operated high/low air control on the fan inlet. 


- (BOX A923), DROITWICH. 
» Belfast, Dublin, Bristol. 
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WITH GROFTS ‘CROFT-RING’ FLEXIBLE 
AND RESILIENT COUPLINGS 


Crofts EX STOCK UP TO 1,000H.P. AT 100R.P.M. 


REGO TRADE MARK 


@ Allows for shaft misalignment and accommodates end - float 

@ Absorbs vibration and smooths out transmission shocks 

@ Torsional resilience may be varied by removing opposite 
sets of spring rings 

@ The all-steel body forms a totally-enclosed, oil-tight and 
dust-proof unit 


@ Full compliance with safety regulations: all bolt heads and 
nuts are shrouded 


@ Quiet in operation: will run in either direction of rotation 


@ Requires minimum maintenance 


Also available up to 80,000 h.p. at 100 r.p.m. in 6 types 


and 25 sizes. 
Peer ae eee SSS ae ee es a 


C) *Croft-Ring ' Flexible and Resilient Couplings Publication 5916 : 


OTHER TYPES INCLUDE: POST THIS COUPON TODAY ! 


(] Disc Type Publication 5748 [] ‘ND’ Crown Pin Publication 5730 i 
i C) ‘Perfect Publication 5747 [] ‘NTS° Int. Gear Publication 5736/AB 


C0) ‘ Multiflex * Publication 5732 [J] ‘MB’ Int. Gear Publication 258 I CROFTS (ENGINEERS) LIMITED 


(J ‘Free Space’ Hydraulic Couplings & Drives Publication 5951 | POWER TRANSMISSION ENGINEERS 


[ Name : matwests THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
; Address.... = . Telegrams: ** Crofters Bradford Telex’’ Telex 51186 


[ BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, 
i Dp) TOS Ipswich, Leeds, Liverpool, London, Manchester, Newcastle, Northampton, 
Please indicate which items are required Nottingham, Sheffield, Stoke-on-Trent. | Subsidiary Companies in Canada, 

fan =e eee eee all South Africa, U.S.A. World-wide Representation. 
Enter No. 301 on reply card 
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AKTIENGESELLSCHAFT 
DUSSELDORF-OBERKASSEL 


~ 


Sole Agents United Kingdom and Eire :— BURTON, GRIFFITHS & Co., LTD. 


MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
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in an emergency... 


LISTER 
BLACKSTONE 


provides the power 


(Above) Lister 12-SkW 400/230V. ** mains failure” set 

providing a standby supply to the induced draught fans and (Right) 135 h.p. 3-cylinder 

auxiliaries in a boiler house at Whipps Cross Hospital Blackstone diesel engine 

Levtonstone Hospital Group direct coupled to 93kVA 
(0-8 PF) alternator at St 
David's Mental Hospital. 
Carmarthen. 


Write for details of other diesel engines from 3 to 1450 h.p. 


LISTER BLAGKSTONE 


BLACKSTONE & CO. LTD. A member of the Lister Group of 

Companies, Dursley, Gloucestershire. Phone: 2378. Telex: 43-230. 

London Office: Imperial House, Kingsway, W.C.2. Phone: TEMple Bar 
9681. 
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Photograph by courtesy of 
LONDON TRANSPORT EXECUTIVE 


— o02 TUBE CARS FOR 
—""\ Aa PICCADILLY LINE 
Ey “as PRODUCTION IS IN FULL ONDONTR ANSPORT 


SWING and the first trains LS 
have been delivered. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY * BIRMINGHAM 8—LONDON OFFICE: VICKERS HOUSE - BROADWAY * WESTMINSTER °« S.W.1 
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the embodiment 


of this scientific age 


Forward-looking engineers are embodying Heii-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways... and 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 
is an irrefutable fact. Why not have all the information in 
front of you - data is freely available. Ask for Sales 
Leaflet APL48/ES. 


Your newest design . . .1s it quite up to date ? 


*HELI-COIL ts @ registered trade mark 


Write for more data on HELI -COIL mseris to ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 


Telephone: Beverley 
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The latest development in Open Hearth Steel-making Practice 


W E IL i MAIN 


Britain's foremost builders of Steel-making Plant 


now offer the 


AJAX Oxygen Steel-making Operation 


This new steel producing technique has been incorporated in the furnace illustrated. 
it was invented and developed by Appleby -Frodingham Steel Company, and has already 
produced over + million tons of ingots. A second unit has now been commissioned. 

Outputs have been greatly increased with an average of five thousand tons of steel 


per week. 
This Furnace has now 90%, availability together with lower than normal refractory 


costs. 
As licensees we invite you to consult us for either converting existing plant or 
providing new furnaces incorporating the Ajax Oxygen Steel-making Operation. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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for greater STOPPING power... 





ey 
PAN GRINDING MILLS 


i) 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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“ be \ 
Heavy duty industrial disc brake with double calliper unit HAMMERED OR 
inaustria rakes: 























Effective control? A typical Twiflex Disc Brake installation 
is capable of absorbing 90,000 ft. ib. of energy in *2 seconds! 


This revolutionary system is now available for industry and Twiflex Industrial Disc Brakes are superior to existing braking 
Twiflex Industrial Disc Brakes are setting new standards - methods in every way because they give you... 
wherever effective control means the greatest use of available 


power resources. i 


The development of the disc braking system has been one of 
the most dramatic events in motoring history. 














@ Maximum efficiency under all conditions. @ immediate pad clearance on release TO 274 
@ Complete absence of ‘‘brake fade” @ Automatic adjustment for wear * 
@ Long life, reliability and ease of maintenance THE INCE FORGE co LTD 
s a 
WIGAN PAPROPAMTORS 


For full information write to: 


TWIFLEX COUPLINGS LIMITED ( One of the Sheepbridge Engineering Group) 
The Green: Twickenham * Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex - Twickenham Enter No. 353 on reply card 
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MORE schicidrop industrial Oi! Burners are used by Where 
Top Standards 


MORE and more leading engineers and are required— 


CROSS British made compo- 
cess, and are extremely 
SWANSEA 
Tel : Swansea 495! 
BIRMINGHAM | n d u st ria i Bu mers MANUFACTURING CO. ( 1938) LTD. 


nents are consistently being 
Schield P.O. Burners top standards are 
rop s P 0 Bu have Choss wo eB gy 
than any other make; = *““’""* 
Tel: Erdington 2772 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) 5. 
COMBE DOWN : BATH - SOMERSET - Tel: Combe Down 2355/8 - Grams : Circle, Bath. 


been sold mn yg 
(N GREAT BRITAIN 
WIRE THREAD INSERTS 
ultra SS aa set ake {Enter No, 355 on reply card 








LONDON 

Tel : Belgravia 3785 
MANCHESTER 

Tel : Blackfriars 385) 





hardening and tempering pro- 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 
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PERFORATIONS 


Holes are all very well—in 
the right place. We under- 
take to see that holes don’t 
get out of hand. Our standard 
tools will provide perforations 
of most shapes and sizes, in 
any material in common use. 
You select the sort of holes 
you want and we will punch 
them, either in metals we 
supply, or in your own 
materials. And if we haven’t 
got the tools, we will make 
them to do your particular job. 








FREDERICK [maby & COMPANY LIMITED 


LONDON: 352-364 Euston Road, N.W.1. CRAYFORD: London Works, Thames Road, Crayford, Kent 
Telephone: EUSton 3456 Telephone: Crayford 26262 
Glasgow - Liverpool - Bristol - Belfast - Plymouth 
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CATERPILLAR 
DIESEL ENGINES 


Over a quarter of a century ago, Caterpillar created heavy-duty mobile diesel 
power, and put it to work in the field—in a compact and economical form. Now 






















Caterpiilar Diesel Engines are available in Great Britain. 

Today, hundreds of thousands of Cat Diesels specifically designed for 
industrial and marine use are powering pumps, compressors, work boats, 
cranes and are used as stand-by power for hospitals, and any job for which 





dependable, low-cost power is essential. As in the earth-moving industry, 
Caterpillar’s leadership in diesel engine manufacture is measured in 
unequalled research and development programmes. 

The modern world must have power, more and more of it at economical cost. 
Caterpillar Engines are offered in 11 models for use in industrial, marine 
and electric set applications. These models range in size from 50 to 

730 horsepower and operate at maximum speeds of 1200 to 2400 RPM. 
Produced to the highest standards of workmanship in the industry, they are 
now available to equipment manufacturers and engine users who demand 
quality, economy and outstanding performance. 

Caterpillar’s Engine Representatives are fully qualified to recommend 

the right engine for your installation. 

The next time you consider diesel-powered 
equipment—specify Caterpillar power 


CATERPILLAR 


Coterpillor and Cat are Registered Trademarks of Caterpillar Trecter Co. 


qoRt?'® ¢ iw 









CATERPILLAR TRACTOR CO. LTD. GLASGOW : LEICESTER: NEWCASTLE : LONDON 


Registered User of Trademorks Caterpillar and Cot 
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Tractors - Earthmoving Equipment - Engines - Parts 











Our photograph shows the construction of a gas stoving oven produced 
by Darenth Engineering Industries Ltd. The framework is of R.H.S. which 
have to be cut to size and welded. Not only do their flat sides make 
possible a neat welded structure but they also provide a construction 
which is flush with the panels lining the ovens. 


FROM FROM 
oe (’xd”——1%"x "%e 
Rectangular Hollow Sections (R.H.S.) are now being used for a wide : TO TO 
range of mechanical and structural purposes. The sizes available in the oe 5"x §” 6"x 4” 
Stewarts and Lloyds’ range of hot-formed sections are listed in the 
accompanying table. R.H.S. eliminate the need for special shaping of 
components before welding. Any straight-cut R.H.S. or tube will fit 
accurately against their flat sides whether square-on or at an angle and, 
moreover, lugs of various kinds produced from tube or bar are easily 
attached. Welding is simple and no bevelling is necessary. 


R.H.S. ARE PRODUCED 
TO THE 
PHYSICAL PROPERTIES 
OF B.S. 1775 GRADE 16 





R.H.S. are produced to the physical properties of B.S.1775 Grade 16. 


Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, S.W.1, 
is willing to advise on or quote for any welded sub-assemblies. 


STEWARTS AND LLOYDS WAREHOUSES THROUGHOUT 
THE COUNTRY STOCK R.H.S. 


Pamphlet giving full dimensions, properties and prices will be sent on application to : 


» Stewarts and Lloyds Ltd 


SIRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM |! 


Telephone » Midland 2700 Telex : 33333 
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CAPSTANS 


seine enctarenninaniianinialtidnininsicitianaiiae 





[------- 




















g eerie 
| 1 
@ Any duty to suit requirements 
| 

@ ‘Above ground’’, Box or Pit types 

available 
@ Electric, steam or diesel drive 
I 

@ Competitive prices ! 
1 
1 
4 15-ton “ Above ground” type, 
L. 














CLARK E, GHA PMA N A WN D COPPAR Y tt Oot a 


GATESHEAD,8 Co. DURHAM 
LONDON OFFICE: Dunster House, Mark Lane, E.C.3. 
GLASGOW OFFICE: 116, Hope Street, C.2 
MANCHESTER OFFICE: 8, King Street, 2. 


= 


ER 


Pee y 
 * 





Enter No, 391 on reply card 





: | | & ONS truct bate) TURBO-GENERATORS 





TURBO-GENERATORS 





~ 


Power in the making 


POWER TRANSFORMERS 





CONDENSING PLANT 





STEAM 












When Sir Charies Parsons produced the first steam turbo 

generator he said that the larger the plant the more economical 

it would be. This is realised today with the tremendous electrical 

output of the very !arge turbo-generators under construction 

at PARSONS Heaton Works. Some idea of the size of the : 
large and powerful steam turbine driving units can be seen 
from this view of tne cover for a low pressure cylinder 


on a PARSONS 200 MW turbo-generator. The cover is being 


lowered for a:trial fit prior to inclusion of the biaded shaft i 


C. A. PARSONS & CO. LTD. i 


HEATON WORKS -. NEWCASTLE UPON TYNE 6 
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PRECISION 
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EFFICIENCY AND DEPENDABILITY 
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This is an Automatic Plate or Disc 






Valve for an Air or Refrigerator 






Compressor—one example from the 










extensive range designed and pro- 


ne 
. 


a duced by an organisation which has 
‘ for seventy-five years specialised in 
q valves and their application. 


lf valves are your problem—we 






Suggest you get in touch with us. 





THE 


1G WAVTAVE 


COMPANY LIMITED 


117/125 BRIDGE STREET - 












BIRKENHEAD - CHESHIRE - PHONE: BIRKENHEAD 8961/2 
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heat exchange practice 


Before Shell produced Voluta Oil 45 it was thought that 
oils which were to be used for heat exchange purposes 
must have a high flashpoint—to reduce fire risk—and a 
high viscosity to prevent excessive leakage through pump 
glands and to provide adequate lubrication for pump 
bearings at high temperatures. Heat exchange systems 
containing these viscous oils, however, were sluggish, 
particularly when started up from cold. The oil circu- 
lated slowly over the source of heat and suffered thermal 
decomposition, or “cracking”. This, in turn, produced 
low flashpoint materials and carbon which insulated the 
heating surface. : 

Shell, therefore, began investigating the suitability 
of oils of lower viscosity and different chemical 
constitution. From this research was developed Shell 
Voluta 45. 

Shell Voluta 45 contains hydro-carbons with a 


The Research Story 


Laboratory research to compare the high temperature performance 
of various oils in a rig simulating practical conditions showed that 
when oils of varying viscosities were maintained at an average 
temperature of 325°C. for 200 hours, the closed flashpoint of the high 
viscosity oils had dropped to a lower figure than that of oils of lower 
viscosity, indicating that some thermal decomposition had taken place. 


Experimental oils were subjected to Heat Stability Tests and to 
tests designed to measure the variation in heat transfer coefficient 
with time. The most promising of these oils was then given extensive 
field trials, both in Shell Installations and in industry, From this 


extensive research was developed Shell Voluta 45. 





43 


TRIUMPHS OF SHELL RESEARCH 





saturated ring structure which does not have the 
tendency that high viscosity straight chain paraffin hydro- 
carbons had—to break down at high temperatures. 
Because of its low viscosity Shell Voluta 45 heats up 
more quickly from cold and circulates more rapidly thus 
avoiding local overheating and thermal decomposition. 

Shell Voluta Oil 45 has excellent heat transfer pro- 
perties, good thermal stability and good lubricating 
properties. It is recommended for use in all closed 
heat transfer systems. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton is 
always ready to work with even the most specialised 
sectors of industry to produce the right oil for the job. 
If you and your organisation have any major lubricating 
problems, it pays to get in touch with your local supplier 
of Shell Industrial Lubricants. 
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Physical properties of Shell Voluta Oil 45. 

K. Thermai Conductivity—B.T.U./sq. ft. per 
hour per I°F. per inch, 

S. Specific Heat—B.T.U. per lb. per I°F. 

V. Viscosity—Kinematic centistokes. 


HEAT TRANSFER OILS 


another proof of Shell leadership in lubrication 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 


Ore Transporters ro 
Steelworks Cranes CLYDE: ti | Way 
Diesel Rail Cranes 


Dockside Cranes etc. 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 


Tel. : Pudsey 3168 (6 lines). Grams: “ Cranes,” Rodley, Telex. Tel. : > eV 412 (6 lines). Grams.: “ Clyde,” Motherwell, Telex. 


9. Telex 7 
Telex 5515 Enter No. 441 on reply card 
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This mark is 


Vio] Ul gel Ul-la-laitoi— 


of quality & value 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors. 





UH29 
Enter No. 451 on reply card 











SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 





*AUTOMOBILE *ELECTRONICS *AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc,. etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 
etc. 














Our Sheet Metal Working Plant includes: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown WEST ROAD, TOTTENHAM, 


LONDON, N.17 


& Co., Ltd. Telephone : TOTtenham 2257-8-9 
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CROSTHWAITE FURNACES ands 
<—aeere MASSING TOOLS LTD. 
1a. Wanarle Serena Landen tvs.” Volt Aaa seer 


Enter No. 453 on reply card 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 


JOHN TONKS <.: 


CENFRAL SPRING WORKS 
‘Furnace Hill, SHEFFIELD, 3 


clegrame 
TOMAS SHEFFIELOS 








RICHMOND WELDING CO. 
Fabrications Large and Small. 
Stainless Steel. and 

Argon Arc or the Argonaut 

Process. Engineering. 

Tel: BRADFORD 25405 
Established 1929 summummsxmmemm 
Enter No. 455 on reply card 
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Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3" , 4”, 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembied time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminatc 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 


SHAPE YOUR FUTURE 


Interested ? Then send 
Sor our technical book- 


STANDARD UNIT LIGHT-WALL lt “The WELTEXA 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 36 





= 
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————— 


speciIFY ‘“‘REAVELL’’ 
“Ee. FOR EFFICIENCY And RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 





TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 


a —- OXYGEN, NITROGEN, 
CC  - - ano OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: “‘REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). | 


—__—_—— en 
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A 
STEEL 
CASTING 
WITH 
THREE 
LEGS! 









Every Edgar Allen Steel Casting is 
firm-based upon these three qualities. 


| Edgar Allen « Co. Limited Seog Samime ae one 


please post data on Steel Castings to:— “hy 


IMPERIAL STEEL WORKS - SHEFFIELD - a es 


COOTER EEE EEE E EEE REET EHEEEEPEEEREEOEEEEEEEOE 


_ For, this Booklet post the request form to-day 


Pe eee eee eee ee ee eee eee eee ee eer 
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*CLEAN AIR ACT. The Iron Fireman Coal burning Automatic 
Stoker will solve the problem of smoke without the use of expen- 
sive fuels. We have developed new techniques for ensuring 
smokeless combustion and Iron Fireman Stokers are meeting the 
requirements of the Clean Air Act in the great majority of our 


industrial centres. 





* Boilers and furnaces fired by mechanical stokers 
are now an exempted class of appliance under 
the recent Order made by the Ministry. 





There is a model for every type and 
size of boiler from 200,000 to 
9,000,000 B.T.U.s per hour capacity and 


we have a nation-wide organization for Iron Fireman 


FIRST AND FOREMOST™ 


Automatic Coal Stokers 


the service and maintenance of our 


machines. 


et ASHWELL« NESBIT LTD, ‘2522.50 aucesrey.2, summcun 


° eo = LEEDS, 6 G , C3 BELFAST 
“ira nt , BARKBY ROAD, LEICESTER 32, Headingley Lane 1 wesley Mase 14, Corporation St. 


1 

a 
PBATIN (mC NEERS 
te kane 


Sauchiehall St. 
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fe ~)| Eift the COST BURDEN-buy 
MOTORISED VALVES eee 

H.P. SINTERED METAL FILTERS 

POWDER FLUIDIZING VESSELS 

STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess sect ) 
SPECIAL PURPOSE PLANT 


v 


a GAS - OIL - CHEMICAL “| 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 


MODEL P2/DEC/1/5 
“4 £6.12.6 


Competitively priced, without any lowering of the standard 


associated with the’ name—Frestex Timers are stringently 
precision-tested to satisfy the exacting needs of Science and 
FIRTOP WORKS, STOKE HEATH, industry. Made from only the finest materials, the- 7-jewelled- 
/ 
6. & A. FIRKINS LID. seonscaor 
































































WORCS pallet movement will give long and faithful service whilst pre- 
cision duplication cf parts means speedy repairs when needed. 
















Tel : BROMSGROVE 3246/7/8 
, cee tees ee “the te an aot eae Precision-Tested 
FIRTOP PRESTONS LIMITED 
LARGEST STOP-WATCH suUPPLIERS TO inDUsTRY | STOP-WATCH 






BOLTON, LANCS. TELEPHONE: 876/7 
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LINDEMANN 











Largest scrap shear 





of the world 













installed in the scrap yard 
of a steelworks 


in Pennsylvania 


Sole Agents in the British Isles 


MOFFAT & BELL LTD. 


170 Piccadilly, London, W.1 
Telephone: Hyde Park 9551 


446 Royal Exchange, Manchester 2 
Telephone: Deansgate 5131 


© 








LINDEMANN KOMMANDITGESGELLGECHAFT DBDUGEELDOREF - GERMANY 
Eater No. 493 on reply card 
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Tooth form (variable) automatically 
generated 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth 
bevelling 


Rigid construction ensures accurate and 
rapid sharpening 


and running in oil 


HENEAGE STREET, Built-in motor-driven dust exhauster 


LONDON E.1 


BISHOPSGATE 7314 


Simple to operate 


Enter No. 501 P ; 
tna Bn Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 


obtained by keeping blades in good condition. This means frequent and regularly planned 








grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


i 
I 
l 
! 
i 
i 
§ 
I 
i 
i 
t 
§ Operating mechanism totally enclosed 
i 
i 
l 
I 
I 
i 
| 
i 
I 
} 
' 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


i Backed by over forty years’ specialised experience. 


‘ 


"Sains rs si Sl ppg a ele a ae te 


© ee oe ee eee ee eee ee es ee ee ee es se 
SR.551 
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The choice 


purposes Cae a I cr cia Ie is often 
| A Per difficult 





ius 
DIAPHRAGM VACUUM 
OF MP. 230 (Se moTORise May we pick the winner for you .. . 
When cheosing between Die Castings or Hot Pressings zee can count on us 
write for catalo gue for sound, unbiased advice! We make both HOT/PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze, or 


Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof. . . will ensure that your choice is correct. 


ae ' 

AUTOMETRIC PUMPS LTD PARTS in Bross, Bronze, Copper e Alaniniom-—eee ws-fent Our Techeienl 
LOWER WATERSIDE Representatives are always at your service. 
MAIDSTONE - KENT BRASS PRESSINGS (LONDON) LTD. 
ican gpeeeabansd odin THE NON-FERROUS DIE CASTING CO. LTD. 


Neon-Ferdice Works, North Circular Road, Londen, N.W.2. Tel: GlAdstone 6377 1732A 
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The 1200 series 


THE MOST 
WIDELY USED 
COMMERCIAL 

COMPUTERS 

IN BRITAIN 


Users say... 


* 30,000 stock items held 
throughout the U.K. 
accurately reviewed each 
month, correcting unbalance, 
excesses and shortages, and 
considerably reducing 
the stores holding.’ 


‘Positive control has reduced 
work in progress by 55%, 
the production cycle by 40%, 
and shortages by 80%.’ 


* With two computers we 
processed 2,048,000 subsidy 
claims last year totalling 
£47 million, and payment 
was much quicker.’ 


The 1202 general-purpose com- 
puter is a tried and proven 
success in companies both large 
and small. It is the latest in a 
series that has already exceed- 
ed more than half the combined 
sales of all other commercial 
computers ordered and deliver- 
ed in Great Britain. 


ASK FOR I-C-T SERVICES Special- 
ist Advice, Films, Education, 
Training and Demonstrations. 


Some users of 


1201 and 1202 
computers 


THE MORGAN CRUCIBLE CO. LTD 

MONSANTO CHEMICALS LTD 

BRITISH RAILWAYS, WESTERN REGION 

L.C.1. LTD (ALKALI DIVISION) 

MINISTRY OF SUPPLY, CHESSINGTON 

PROVINCIAL ADMINISTRATION OF THE 
CAPE OF GOOD HOPE 

IRISH SUGAR CORPORATION 

SHELL REFINING COMPANY LTD 

O.K. BAZAARS (1929) LTD, SOUTH AFRICA 

GUEST, KEEN & NETTLEFOLD 
(MIDLANDS) LTD 

WEST RIDING COUNTY COUNCIL 

THE GENERAL ELECTRIC CO. LTD, 
BIRMINGHAM 

MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 

MIDDLESEX COUN®Y COUNCIL 

SOUTH WESTERN REGIONAL HOSPITAL 
BOARD 

1C’T LTD, LETCHWORTH 

BRITISH TIMKEN LTD 

COMMONWEALTH BUREAU OF CENSUS 
STATISTICS, AUSTRALIA 

H.M. STATIONERY OFFICE 

BRITISH RAILWAYS, DARLINGTON 

GENERAL POST OFFICE 

GENERAL MOTORS S.A. LTD 

PILKINGTON BROTHERS LTD 

NOTTINGHAMSHIRE COUNTY COUNCIL 

BRIGHTON CORPORATION 

BIRMINGHAM CORPORATION 

MINISTRY OF FINANCE, NORTHERN 
IRELAND 

L-C’T LTD, CASTLEREAGH 

H.M. NAUTICAL ALMANAC 

NOBLE LOWNDES & PARTNERS 

MONTAGUE BURTON LTD 

DURBAN CORPORATION, SOUTH AFRICA 


International Computers 
and Tabulators Limited 


149 Park Lane, London, W1 


and offices throughout Great 
Britain and overseas 
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The illustrations are of a Reversing regenerative type 


We specialise in the design and construction of :— : : . 7 
Open Hearth Furnaces - Soaking Pits of all types ° hot raw producer gas fired forge furnace, serving the 


Continuous Multi-zone Bloom and Slab Re-heating . wae : 
Furnaces - Continuous Bogie type Ingot and. Slab 4,000 ton press in the Atlas Works of Thomas Firth 


Heating Furnaces -* Furnaces for Aluminium Melting, & John Brown Limited. Sheffield. This Furnace 
Coil Annealing and Slab Re-heating - Forge and Heat : 

Treatment Furnaces - Stress Relieving Furnaces - provides even and accurate efficient heating of 85 
Shipyard Plate and Bar Furnaces ~- Modern Lime 5 F , 

Burning Kilns ton ingots for the production of large forgings. 


PRIEST PRIEST FURNACES LIMITED : LONGLANDS : MIDDLESBROUGH 


. also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 
The last word in 


Furnace design oe 
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Carbo 
Cormoranus 


The cormorant has no filter 
so the Chinese trick is to 
put a choker on him when 
you take him fishing 
Thats why our specimen 
looks a bit put out: 

If you’re fishing around 
for a solution to your filter 
problems come to us. We 
know a trick or two every 
bit as good as the one 
above. Write or Telephone 





PORTLAND ROAD 
LONGTON 


STOKE - ON - TRENT 
STAFFORDSHIRE 


Telephone LONGTON 33021 (3 lines) 
Telegrams “COTBRO” Stoke-on-Trent 





we filter through industry 








Enter No. 531 on reply card 


AARAARANN Se 


























For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 


strain 


gauges 


r 


Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 


Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within three 
broad temperature ranges :— 

Standard strain gauges 

Medium temp. gauges 

High temp. gauges 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full porticulars of Tinsley strain gouges and 
associated measuring apparatus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 
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STEEL- SHAW 


Here’s a really flexible coupling. 
Its individual springs mean that 
it will accommodate alignment 
errors ; absorb shock and stress ; damp 


out vibrations yet allow free end-float t k it ] 
dar tata have a resistance to shear Can a e | * 


of approximately fifteen times the working load. Yet when you come to look at sizes 
against torque, you'll find that this outstanding unit will be smaller in diameter than 
any other coupling you can buy. Write for full details today 


STEELSHAW - 


STEELE & COWLISHAW LTD., 
Cooper Street, Hanley, Stoke-on-Trent. 
Telephone: Stoke 23333/5 Telex 3630 


London Office: Kingsway House, 103 Kingsway, 

W.C.2 Telephone: HOLborn 8225 

Overseas Sales: BAKER PERKINS (EXPORTS) 

LTD., Westwood House, Swallow Street, 

Piccadilly, W.1. Telephone: REGent 830! 
BAKER PERKINS GROUP 
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Telephone: ADDiscombe 6046-7-8 
Lt& 


POSITIVE PRESSURE BLOWERS AND 

EXHAUSTERS. 

For positive pressures up to 10 Ibs per sq. in. 

from approx. 240 to 16,000 c.f.h. Belt-driven or 

motorised. A number of these machines can 

astte = now be supplied non-lubricant 

up to 10 Ibs. pressure. Water- 
cooled machines for pressures 
up to 50 Ibs. 


ALCOSA 


Ja 


FANS € BLOWERS 


S.P. TYPE FAN. 

Precision engineered 
High Pressure Fans in 
cast iron and steel plate 
Capacities ranging from 
8,000 c.f.h. to 300,000 
c.iih. in pressures from 
6” to 56” w.g. Supplied 
belt-driven or motorised 


TLE 


INNA Ann 


MILD STEEL MULTI-VANE RUNNERS. 


Precision made in sizes to customers’ own speci- 
fications for building into existing equipment. 


WILLIAM ALLDAY € CO. LTD. 


Head Office and Works: “ Alcosa " Works, Stourport-on-Severn, Worcs. 
Lendon Office: 1!58 Birchanger Road, South Norwood, $.£.25. 


Tel: Stourport 2311/4. 


Tel: Addiscombe 1162 and 1295. 
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Nitriding 
Steels 


for all 
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resisting [< a 
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Nitriding Furnace and Charge 





These special steels have become 
firmly established as the most 
suitable for engineering purposes 
where maximum resistance to 
abrasion is required. 


Nitriding steels offer the following 
advantages:— 
@ The best degree of surface 
hardness for a particular job. 
@ Minimum distortion during 
nitriding. 
@ Surface cleanness after nit- 
riding with complete absence 


Typical examples of Nitrided Products of scale. 


. 
. r 
« +* 
> 
. 


¢ 


FIRTH BROWN 


i ~ 
A 


ALLOY STEELMAKERS + FORGEMASTERS «+ STEEL FOUNDERS + HEAVY ENGINEERS 


JOHN BROWN LIMITED SHEFFIELD . ENGLAND 
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watching the cranes 
so high 


Photograph reproduced by kind permission of 
LAURENCE, SCOTT & ELECTROMOTORS, LIMITED 
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The busy scene at the dockside has always 
fascinated that large part of the human race which 
just likes to stand and stare. These cranes load- 
ing and unloading at the Port of London and 
their appreciative audience form a picture which 
is repeated with variations at docksides all over 


the world. 


Wherever the scene is set observant spectators 
will notice that the ships with the quickest turn- 
round are served by Stothert and Pitt cranes. 


STOTHERT & PITT LTD. 


ENGINEERS - BATH - ENGLAND 
London Office : 38, Victoria Street, S.W.1 
Midlands Office : Gt. Western Bldgs., 6, Livery St., Birmingham 3 





SP 105 
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For the right answer, for the right gas, 


and for the best service — 


Does your type of production call for Propane? British Oxygen 
Gases will give you an unbiased answer. Because British Oxygen 
supply gases for all purposes, they can help you from experience 
to choose the most efficient, most economical gas for your 
particular production needs. 


ask British Oxygen Gases 


Only British Oxygen Gases has this breadth of experience and 
only British Oxygen Gases can offer you such a complete 
delivery service of industrial gases . . . in cylinders, or in bulk 
from their nation-wide tanker fleet-—and lend you storage tanks 
as well if you need them. 


\ 


BRITISH OXYGEN GASES LIMITED (RO Sa 


SPENCER HOUSE, 27 ST. JAMES’S PLACE, LONDON, S.W.1. 
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for accurate measurement choose 
NEGRETTI & ZAMBRA 


precision-made Thermometers 


Dipping Thermometer 
for hot water, etc. 


4” Mercury-in-stee] 
Dial Thermometer, 
Rigid Stem Type 














Room Thermometer 
with plastic case 


Distance-type Mercury-in- 


Brass-cased Tank and stee] Dia] Thermometer 


Pipe Thermometer 





For complete technical literature about 
Thermometers write to:— 








NEGRETTI & ZAMBRA 


NEGRETTI & ZAMBRA LTD., 122 REGENT STREET, LONDON, W.1. 
Telephone: REGent 3406 Telegrams: NEGRETTI PICCY LONDON 


Branches at: Birmingham, Cardiff, Glasgow, Manchester, Leeds, 
Nottingham. Agents or subsidiaries in most countries. 
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Resistance Thermometer 
Recorder 


Bi-metallic Recording 
Thermometer 


Mercury-in-stee] Disc 
Chart Recorder 


Multi-point Indicator 
Pyrometer 
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-RUHRSTAHL AND STEEL CASTINGS 


Shown above is a Forged Turbine Shaft of Nickel Chrome Molybdenum 
special steel rough turned and trepanned. This shaft for a Steam Turbine is 
17’ long, the largest diameter 58” and the smallest 14”, weight 19 tons. 


This illustration shows the 
top part of the Shell for a 
Rotary Crusher in cast steel 
16’ diameter and 7’ high it 
weighs 36 tons 3 cwt. 


The forged Turbine Shaft shown below in the process of manufacture is made 
of open hearth steel. The largest diameter is 78”, diameter of flange 684” and 
diameter of shaft 41”. The total length is 41’. Weight finish machined is 47 
tons 4 cwt. 


The illustration above shows a Cast Steel Tyre 17’ 4” dia. 
x 294” deep, weight 25 tons. Ruhrstahl also specialise in 
Rolling Mill Sections for flat rings, angle rings, etc., in a 
wide range of standard sizes and shapes, full details available 
on request. 


eh tlhe ASQUITH LIMITED 


r of $qu bh AA 


HALIFAX HOUSE, STRANI 


y 
elent 
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Ruston-Bucyrus 


WOWWbL WUE CIR ANIIS 














3 to 40 Tons CAPACITY 


for pliant hire, steei erection, skip and bucket 
handling, pila ting pre-cast concrete sections 
as applied to Buliding and Public Works, Bridges 
and Dams, Power Stations, Oll Refineries 


Among the series of excavator-type cranes 

offered by Ruston-Bucyrus there will probably be 
one to suit your purpose. In most sizes there is the 
choice of standard and oversize caterpillar 
mountings. The 22-RB is available as heavy-duty 
crane on caterpillars or truck-mounted. Send 

for publication RB1604 which gives introductory 
information on the complete range. 





USTON - 
Bucyrus 


eatin LB “CX tts Limited 


BXCAVATOR SPECIALISTS, LINCOLN 
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REORD 


Graphic Recorder 


with clip-on transformer 









The combination shown provides 7 current 
ranges up to 600A. In addition the Recorder is 
provided with self-contained voltage ranges 

of 150, 300 and 600V. The whole forms an 
easily transportable Universal A.C. Recorder 


which is accurate, responsive and robust. 


Send for details. 





“‘GIRSGALE WORKS”’ 
BROADHEATH * ALTRINCHAM * GHESHIRE 
Telephones: Altrincham 3221 (5 lines) Telegrams and Cables: Cirscale, Altrincham 
Offices at Belfast, Birmingham, Dublin, Glasgow, Leeds, London 
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Our range of industrial engines are a practical pro- 
position for many types of industrial equipment . . . 
compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 
trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And remember every 
engine is fully backed by a World-wide Parts and 


Service Organisation. Take your choice from a wide 
power range . . . Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 

— have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs ... plus the best service in the World! 


Wherever you are, whatever your problem, 60689 MOTOR COMPANY LIMITED - ENGLAND 


are at your service 


For further details of our 


Please send me technical brochures of your 
*PETROL/DIESEL Industrial Engines. The maxi- 
Mum B.H.P. required is at K.P.M. 
Also, please send details of the following 
equipment powered by your engines. 





INDUSTRIAL ENGINES 


and the equipment they power, send the coupon to your nearest Ford Dealer or direct to 


FORD MOTOR COMPANY LIMITED: PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
Enter No. 612 on reply cardi 
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Specify A METALS 


TURBEX BRAND 


High speeds and 
engine bearings. 


FLOWER BRAND 
For general engineering 
purposes and steady 
loads. 

T.C.S.& T.C. ALLOYS 


Large and heavy duty 
Diesel engines. 


MAGNOLIA ANTIFRICTION METAL CO. OF GREAT BRITAIN LTD. 
34 VICTORIA STREET, LONDON, S.W.! 


MAGNOLIA 75 


For heavy industrial 
plant and shock loads. 
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- ROBSON 
“CONVEYORS 


ESTABLISHED 1906 


10 TON 
ROLLER TURNTABLE 
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FOR GEARS AND GEAR UNITS OF 
EVERY DESCRIPTION . . SPECIFY 


WITH A GUARANTEED 
AFTER SALES SERVICE 


We have a 
technical 
representative or 
agent in your area 
ready to offer you 
expert advice on 
any gearing 
problem and 
suggest designs for 
any type of gearing 


* 


Why not call us in 
for free advice ? 


GEAR & ENGINEERING Co., Ltd. 
NILE ST., HUDDERSFIELD, YORKS 
Telephone : Huddersfield 4490 (3 lines) 
Grams : sth ani omarne 


0. 623 on reply 














LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. 


SHAKESPEARE STREET WOLVERHAMPTON 
Telephone: Wolverhampton 27531 (5 lines) 


Ltd. 


And at LONDON and ROCHDALE 
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THESE THINGS DON’T HAPPEN 


1960 
















These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 
output. 













To prevent such occurrences and to help you to get long, safe life 
from your wire ropes we have compiled and published a series of 


papers Cove Youd, Popes a Chante” which contains much useful 


and interesting information. We will be pleased to send you copies 
on request. 








MARTIN,{BLACK & CO. (WIRE en spe 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. ioe “9 -. Telephone: COATBRIDGE 567 (Privy. Exch.) 
“NUMBER TWENTYFIVE,” CURTAIN rsync LONDON, E.C.2._... “es -- Telephone: BISHOPSGATE 6667/8/9 
31 N. JOHN STREET, LIVERPOOL, 2. . ‘ $i iss --- Telephone: CENTRAL 0924 (2 lines) 
640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. wee ans .. Telephone: NOTTINGHAM 64397 and 66055 6 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON-TYNE. ta ve ee - Telephone: NEWCASTLE 2-1282 
THE EXCHANGE, MOUNT STUART SQUARE, CARDIFF. ... pat Telephone : CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18. 


Enter No. 631 on reply card 





Feb. 5, 1990 THE ENGINEER 


1910 oat 


s 





THE SKEFKO BALL BEARING COMPANY LIMITED « LUTON - BEDS. 


G217 
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RAILWAY WAGES 

By the time these words appear in print it is 
just—but only just—possible to hope that the leaders 
of the National Union of Railwaymen will have 
had second thoughts and will have called off 
the official strike on the railways fixed to begin 
on February 15. For the decision of the execu- 
tive committee to call for strike action does little credit 
to the intelligence of the men’s leaders or of the men 
themselves. No one could benefit from such a strike, 
which could do nothing towards resolving the railway 
wage situation. The only thing it is likely to do is to 
destroy public sympathy with railwaymen without in 
the least altering the fact that railwaymen have a reason- 
ably good case for improved rates of pay. The twice- 
rejected N.U.R. claim for a “ substantial increase” in the 
wages of its members has not yet been considered by the 
Railway Staff National Tribunal and the N.U.R., with 
the other railway unions, is party to an agreement 
which precludes strike action until all stages of the 
negotiating machinery have failed. It is proper to bear 
that point in mind in any consideration of the existing 
dissatisfaction about railway wages. When Sir Brian 
Robertson, chairman of the British Transport Com- 
mission, met the leaders of the three railway unions last 
Friday, he could obviously not do much more than 
remind them of their agreement to await the findings of 
the Guillebaud committee which is examining the railway 
wage structure. The Commission has already promised, 
as soon as the committee’s report is received, to negotiate 
an “interim increase” back-dated to January 11. Sir 
Brian pointed out to the union leaders last week that the 
Commission did not contend that a pay increase to 
railwaymen was not justified nor did it say that finance 
to meet an interim increase was not available. But he 
naturally emphasised the impossibility of departing from 
an agreement “at the request of one party to it only.” 
That is not an unreasonable attitude and for the N.U.R. 
executive to claim that “it had no alternative” but to 
instruct all its members to withdraw their labour on 
February 15 is, to put it very mildly, most unhelpful. 
No doubt, the executive felt that its declaration would 
restrain the threatened unofficial strike action in the 
London area last Monday. In a large measure, it did, 
though the all-day stoppage on much of London’s 
Underground, creating discomfort, delay and chaotic 
traffic conditions, undoubtedly alienated a good deal of 
public sympathy. One thing, however, seems fairly plain. 
It is that the three railway unions, although unwilling to 
criticise each other, are reluctant to agree on a common 
policy. British Railways are in the middle of a huge 
modernisation programme, upon the satisfactory com- 
pletion of which their future depends. Has not the 
time arrived when the railwaymen’s unions ought also 
to consider a modernisation programme? A helpful 
contribution to the future success of an important public 
service might be the creation of one union of railway 





employees instead of the continuation of three unions 
which evidently find it a little difficult to keep in step 
with each other. 


EARTHWORK QUANTITIES FOR HIGHWAYS 


At a recent Press visit we were shown how conveniently 
the two techniques of aerial surveying on the one hand, 
and computation with a digital computer on the other, 
can be combined to eliminate a great deal of arithmetical 
drudgery at a certain stage in the design of a highway. 
A system has been developed by Hunting Surveys, Ltd., 
in collaboration with Elliott Automation, Ltd., whereby 
earthwork quantities for a proposed highway can be 
calculated, simply by supplying data obtained with the 
customary plotting equipment direct from the photo-. 
graphs of an aerial survey of the line, into a digital 
computer. The data from the survey consists in effect 
of ground levels on cross sections at, say, 100ft intervals. 
The computer programme includes instructions on the 
proposed line and level of the new road, and a set of 
typical cross sections, of which there are twenty-seven. 
The machine is then capable of “‘ choosing ”’ the relevant 
cross section, i.e. whether “cut” or “ fill,” or whether the 
road is turning left or right, applicable at each chainage, 
and it disgorges, at the rate of | mile of road in twelve- 
and-a-half minutes, tabulated figures at each cross section 
of chainage, areas and volumes of cut and fill, running 
totals of cut and fill volumes, and “ stake line ” distances 
(i.e. the distance from the centre line to the toe of an 
embankment or the crest of a cutting) and heights of 
cut or fill at each shoulder. Compaction in embankments 
above a certain height is allowed for in the computation, 
by a simple rule. 

To those familiar with computer programming, this 
application will hardly seem unusual. But it is, we think, 
worth while to draw the attention of the practising civil 
engineer to it, since savings in cost and probably in time, 
seem likely to be brought about by its use. Experimental 
surveys have been carried out and there seems to be no 
question that the method is accurate enough for its 
purpose. It also encourages greater flexibility in the 
choice of line of a new highway, for it is a simple 
matter to run off quantities for several alternative routes, 
an advantage which in some cases may in itself be enough 
to justify its use. The gradients and levels of a new 
road, even if its line is fixed by other considerations, may 
also be amenable to some adjustment in the design stage. 
Several highway engineers have questioned whether it 
might not prove economic to increase earthworks so as 
to flatten gradients, offsetting the earthwork costs against 
savings in fuel for the vehicles using the road. Such 
calculation is obviously more practicable and exact if 
it does not rely on tedious work in the drawing office. 
The same general method, combining aerial surveying with 
a computer programme, is also useful for the calculation 
of reservoir capacities and of quantities in stockpiles. 
About a year ago we were able to record in these 
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columns the use of a computer service in detailing steel 
structures—a routine rather than a research task—and 
of course, other applications in structural engineering 
offer great possibilities. Thus in two fields, those of 
highway and structural design, practical use of these 
machines is being made by the civil engineer, with, in 
both cases, the flexibility and speed inherent in the 
elimination of oceans of arithmetic. Other applications 
—there are likely ones in hydraulic and traffic engineer- 
ing—will doubtless follow on soon. 


AN INTERNAL COMBUSTION ENGINE 
CENTENARY 


To the student of technological history the year 1960 
brings a notable centenary since it was in 1860 that the 
internal combustion engine can be said to have emerged 
from the experimental stage of its development, though 
two more years were to elapse before Beau de Rochas 
described the four-stroke cycle. On January 24, 1860, 
Joseph Etienne Lenoir received grant of French patent 
No. 43,624: “Moteur a air dilate par la combus- 
tion du gaz.” The Lenoir engine, while by no 
means the first, is usually regarded as having been the 
first commercially successful gas engine, though it is 
true that in certain essential features—including the 
ignition—it closely resembled the gas engine constructed 
—but not patented—by James Robson in 1858-59. 
The earliest of Lenoir’s engines were constructed in 
Paris during 1860 by Hippolyte Marinoni and engines 
subsequently built in accordance with Patent No. 43,624 
by La Société des moteurs Lenoir (Gautier et Cie) Paris, 
were of double-acting horizontal type with crosshead 
and slot connecting rod, the mechanical design closely 
following contemporary horizontal steam engine practice. 
Like the rather earlier Robson engine, the Lenoir engine 
operated without compression and in its earliest form— 
as happened later in the case of the prototype Diesel 
engine—was not fitted with cooling jacket. Ignition was 
by battery and Ruhmkorff coil, a pair of electrodes being 
fitted at each end of the cylinder, these electrodes being 
connected to “a simple form of rotatory commutator 
fitted to the crank-shaft of the engine, and so arranged 
that the necessary make and break of contact should be 
produced at the right moment.” In later engines 
(embodying modifications patented in 1861) the “ rota- 
tory commutator ”’ was discarded, a reciprocating device 
being used. This consisted of a small metal frame bolted 
to the engine bedplate and having attached to it the 
negative wire of a Ruhmkorff coil, so that the whole of 
the working parts of the engine were earthed. The 
necessary mechanism for effecting the sequence of con- 
tacts was actuated by the piston-rod crosshead. Lenoir, 
after experiences with his first engines, “* discovered that 
the admission of the air and gas in regular and alternate 
layers or strata inside the cylinder, was a very important 
feature in the obtainment of a proper and perfect com- 
bustion of the gas, and consequent expansion of the air. 
To ensure this result, M. Lenoir very considerably moc}. 
fied the form and general arrangement of the air and 
gas inlets and valves connected therewith.” 

The Lenoir gas engine rapidly achieved a considerable 
commercial success, many hundreds of them being 
manufactured and sold. The greater number were of 
3 h.p., the earliest engines having a cylinder approxi- 
mately 76mm (3in) bore by 143mm (52in) stroke. Operat- 
ing as it did without compression, the gas consumption 
of the Lenoir engine was high, the indicator thermal 
efficiency being no better than about 4 per cent. Not so 
well known as it should be is the fact that Lenoir gas 


Feb. 5, 1990 THE ENGINEER 


engines were used—though the application was not com- 
mercially successful—for the propulsion of road vehicles 
and at least one marine application was made. It is 
further on record that a short flight was performed 
by a balloon rendered dirigible by a Lenoir gas engine, 
this being doubtless the first instance of the use of an 
internal combustion engine for aviation purposes. In 
Great Britain the Lenoir engine was manufactured by 
The Reading Ironworks Company, Ltd., Reading, and 
writing in 1909, Sir Dugald Clerk refers to a British- 
built Lenoir engine at Petworth as having worked as a 
pumping engine for twenty years and being still in good 
condition. It may be mentioned that the British patent 
(No. 335) for the Lenoir engine was applied for on 
February 8, 1860, by John Henry Johnson. 


EXAMINATIONS IN TECHNICAL WRITING 


We still have inflicted upon us only too frequently 
reports by public and semi-public bodies, catalogues 
and instruction books from manufacturing firms, and 
other examples of technical literature which reflect no 
credit upon those who created them. Often the English 
used is turgid, ambiguous and ungrammatical ; and 
illustrations are often crude when they are not downright 
misleading. However, there is now ground for hope 
that there will be a steady improvement in standards as 
the years roll by. For in May of this year, for the first 
time, examinations for an Ordinary Certificate in Tech- 
nical Authorship are to be held as a consequence of the 
formulation by the City and Guilds of London Institute 
of a syllabus for technical authorship. So that teachers 
and candidates shall have some idea of the kinds of 
questions that may be set, the Institute’s examiners have 
prepared some specimen questions. The actual examina- 
tion will be divided into two parts, one of three hours’ 
duration intended to test knowledge of the principles 
and practice of technical authorship, and the other of 
six hours’ duration (in two three-hour periods) designed 
to test skill in technical writing and editing. Four years 
ago, it will be remembered, work was started by the 
Institute upon the formulation of a syllabus in technical 
illustration and examinations are now regularly held in 
that subject. Thus, as from May of this year, the Institute 
will be setting examinations and making awards in the 
two closely related subjects of technical writing and 
illustration. 

A body which has been active behind the scenes in 
encouraging the Institute to start examinations in these 
subjects is the Technical Publications Association. It 
was set up some seven years ago, amongst other things 
“to promote the advancement and improvement of 
technical publications techniques by interchange of 
knowledge and information.” To indicate its continuing 
interest in the examinations, that Association makes and 
intends to continue to make an award to the top candidate 
in each of the two subjects annually. Congratulations 
are certainly due to it and to the Institute upon the out- 
come of their work. 

How soon will the leaven work ? It would, we think, 
be over-sanguine to expect very notable results very 
quickly if only because—alas !—there must be many men 
in quite senior positions, the men who authorise the 
printing of present poor quality material, who will 
continue to do that job and who will not have experi- 
enced the courses. Furthermore there is always the 
money aspect. It is not always easy to convince directors 
that the expenditure of more money upon a publication, 
as, for example, by engaging a competent man to illus- 
trate it, will be really worth while. But as a consequence 
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of the work -of the Association and the Institute it is 
possible to look forward confidently to a steady, even 
if rather a slow, improvement in standards. 


IS THE M.T.T.A. TOUCHY ? 


We sympathise with the Machine Tools Trade Associa- 
tion. A statement from that body is printed on page 232 
of this issue. We agree ; it is quite peculiarly irritating 
to any body such as the M.T.T.A. to suffer sharp critic- 
ism for failing to do something it is not in its power 
to do! In the present instance the industry appears to 
have been criticised for failure to publish a D.S.I.R. 
report on research and development needs ; the Melman 
Report prepared by Professor Melman for the European 
Productivity Agency ; and a report by the National 
Production Advisory Council for Industry, believed to 
contain nothing not already published by the M.T.T.A. 
or already freely available for publication. It is, of course, 
obvious that the M.T.T.A. has no power to decide 
whether the reports of the two latter bodies shall be 
published. It has, however, welcomed the establishment 
of a sub-committee of the Machine Tool Advisory 
Council to examine Professor Melman’s findings. 

The D.S.I.R. report is in a somewhat different category. 
Though the genesis of the inquiry no doubt was 
* D.S.I.R’s need to be provided with information on the 
research and development needs of industry as part of 
the background to their own programme,” the machine 
tool industry co-operated heartily and it is a reasonable 
surmise that it is because of objections within the industry 
rather than within the Department that the report has 
not so far been published. One of the industry’s objec- 
tions is mentioned in the M.T.T.A. statement. It is that 
firms supplied confidential technical information valuable 
to competitors at home and abroad. The trouble, of 
course, is that critics of the industry are not likely to be 
reassured by that kind of statement which is just the 
kind of thing they would expect the Association to say 
if it was “‘ covering up.” The fact that there has been 
no publication of the report, of course, supports rumours 
that the report is very critical. In the circumstances is 
not the Association being a little touchy ? For non- 
publication of the report was bound to have the conse- 
quences it has had, particularly as it is known that the 
Association is formulating proposals for consideration 
by its members for further efforts in the research field, 
an action which supports suggestions that the report 
was, in fact, critical. This month there are to be a series 
of regional meetings to “ crystallise ’”’ what is to be done. 
We do hope that after the meetings have been held the 
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Association will be ready to publish at least some of the 
D.S.I.R. findings together with details of any actions the 
members are intending to take to meet its criticisms. 
For unless something is published no “ statements ” or 
“press releases” by the Association will put a stop to 
rumours and innuendoes. It is more likely that they 
will feed them ! 


ACCELERATION AND GRAVITATION 


The Harwell experiments reported on page 231 of this 
issue, involving laboratory measurements bearing on 
Einstein’s theory of relativity, are of academic rather 
than practical interest. The theoretical import of this 
work, its concept and its execution may be expected to 
appeal mainly to scientists. However, although there are 
no foreseeable commercial applications, engineers, too, 
will be interested. For the elegance of the experimental 
methods will win their admiration and the accuracy 
implied in the measurements will excite the incredulity 
and envy of practitioners who normally think in terms 
of a few tenths of a thou. and who occasionally aspire to 
surface finishes expressed in micro-inches ! 

In any assessment of the achievement of this young 
team of Harwell scientists—Cranshaw, Schiffer, White- 
head and Hay—one should bear in mind that these men 
“hope to repeat their measurements with greatly im- 
proved accuracy, in the next few months, in order to 
give added weight to their conclusions.” So far, in one 
experiment they have measured the effect of the Earth’s 
gravitational field on electromagnetic radiation consisting 
of gamma rays ; and in a second experiment they have 
compared the first set of measurements with the effects 
of accelerations on the same kind of radiations. If the 
results could be accepted as being conclusive they would 
constitute an experimental proof of Einstein’s Principle 
of Equivalence, which postulates that there should be 
no detectable difference between acceleration and a 
uniform gravitational field. In the more discreet phrase- 
ology appropriate to the occasion it would be better to 
say that the combined results of the Harwell experiments 
are “ not inconsistent with ” the Principle of Equivalence. 

This assumption is, of course, implicit in the inertial 
navigation systems used for guided missiles and it must 
now be accepted that acceleration is indeed indistinguish- 
able from a uniform gravitational field; it will mean that 
the occupants of a space ship, with no means of external 
communication, will be unable to determine from any 
measurement made inside the space ship whether it is 
at rest in the gravitational field on the surface of a 
planet, or whether the ship is accelerating. 





* THE METROPOLITAN UNDERGROUND RAILWAY ” 

‘“* This scheme, which has been for so many years before the public, 
is at length in course of being carried into effect. Shafts are being 
sunk at several places along the line of the proposed railway. One 
has been opened on the unoccupied piece of land at King’s-cross, 
near the railway station, and another near Euston-square. When a 
sufficient depth has been reached, the excavators will commence 
tunnelling in the direction of the London and North-Western Railway 
Station, with which a junction will be effected a short distance from 
the present terminus. At King’s-cross a junction will also be made 
with the railway near the first bridge which crosses Maiden-lane. 
These side branches will, at the point of juncture, be on the level with 
the railways with which they communicate, but they will join the 
main or trunk line beneath the New-road, the gradients rising gradually 
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from 25 ft. below the thoroughfare to the rails of the London and 
North-Western and the other line. . . . 

“The underground railway will be provided at one or two places 
along the line, probably at those spots where the shafts are now being 
sunk, with ventilating shafts. But it is considered that there will 
not be any great necessity for providing ventilating shafts, as the 
numerous stations along the line and the cuttings at each end will 
provide sufficient currents of air for the purpose. The railway will be 
provided with two lines of rails, but they will be on the mixed gauge, 
and available for the carriage of the broad as well as of the narrow 
gauge, and the heavy goods traffic will be carried en during the night. 
The passenger carriages will be lighted with portable gas, and every- 
thing will be done to make a journey 25 ft. below the surface of the 
ground as pleasant and as comfortable as possible.” 
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Obituary 


A. C. HARTLEY, C.B.E. 


Tue death of Mr. Arthur Clifford Hartley, which occurred in 
Londen on January 28, is deeply regretted throughout the engin- 
eering profession. His career was a notable one and he was one 
of the few engineers of recent times to become president both of 
the Institution of Civil Engineers and the Institution of Mechanical 
Engineers. Mr. Hartley had not, in fact, completed his year of 
office as president of the “ Civils.” He was seventy-one. 

Mr. Hartley was born at Hull and was educated at Hymers 
College, the Hull Technical College and at the City and Guilds 
(Engineering) College. Having gained a B.Sc. (Engineering) 
degree, with honours, he spent two years in the North Eastern 
Railway docks office at Hull under the late T. M. Newell, the 
chief docks engineer. In 1912 he moved to Rose Downs and 
Thompson, Lid., to extend his mechanical engineering experience 
and in the early part of 1914 he came to London to take up an 
appointment as works superintendent of Limmer and Trinidad 
Asphalt Company. There, as he said himself in later years, Mr. 
Hartley “ gained experience in management of a process works 
and in the handling of men, as well as engineering experience in 
converting intermittent processes to continuous ones.” As 
the first world war gathered momentum, however, Mr. Hartley 
was commissioned in the Royal Flying Corps and was selected 
to work with Professor Bertram Hopkinson in the Experimental 
Armaments Section of the Air Ministry. The most urgent require- 
ment at that time was for a reliable gear to control a machine gun 
and enable it to fire between the propeller blades of fighter aircraft. 
The development work entailed in perfecting the Constantinesco 
gear for the purpose was described in Mr. Hartley's presidential 
address to the Institution of Mechanical Engineers in October, 1951. 

When the war ended, Mr. Hartley joined the consulting engineer- 
ing partnership of Maxted and Knott, concentrating mainly on 
the design and layout of cement works in this country and overseas. 
Mr. Hartley’s next appointment, in 1924, marked the beginning 
of his long period of distinguished service to the oil industry. In 
that year he became assistant manager in the engineering depart- 
ment of the Angio-lranian (then the Anglo- 

Persian) Oil Company, Ltd., succeeding, in 


A. C. Hartley 


fields. The latter came to be known as_ cannot be solved provided they are clearly 


1934, to the position of chief engineer. 
The company had been established for 
about fourteen years when Mr. Hartley first 
joined it and its annual oil production was 
rather less than 4,000,000 tons. Before he 
retired, in 1951, the annual output in Persia 
exceeded 30,000,000 tons and the company’s 
interest in the Iraq and Kuwait Oil Com- 
panies had developed on an extensive scale. 

Some of Mr. Hartley’s best known work, 
however, was the outstanding contribution 
which he made to the nation’s war effort 
between 1939 and 1945. In the early part 
of the war, he was seconded for service with 
the Ministry of Aircraft Production. There, 
he was associated with a team at the Royal 
Aircraft Establishment which was engaged 
in the development of a stabilised automatic 
bombsight. Subsequently, in 1942, prepara- 
tions were being made for the Allied landings 
on the French coast and Mr. Hartley trans- 
ferred to the Petroleum Warfare Depart- 
ment. One of the most important require- 
ments was for a pipeline to supply petrol 
across the English Channel to ensure the 
successful advance of the Allied armies 
when the landings were effected. It was 
quickly realised, of course, that none of the 
usual methods for constructing a submarine 
pipeline could be employed because of tidal 
currents, the time factor and the certainty 
of enemy interference. The use of a number 
of small diameter flexible pipes was finally 
decided upon, the system being known 
as “Pluto” (pipeline under the ocean). 
This imaginative, and highly successful, 
operation was described in THE ENGINEER of 
May 25, June 1, 8 and 15, 1945. During the 
same period, Mr. Hartley was closely asso- 
ciated with other projects for the successful 
prosecution of the war. These included 
flame weapon development and the develop- 
ment of a method for clearing fog at air- 


“Fido” (fog, intensive, dispersal of); it 
was described in our issues of June 8, 15 
and 22, 1945. 

After the war, Mr. Hartley resumed his 
work with the Anglo-Iranian Oil Company, 


Ltd., and in his remaining six years as chief 


engineer took an important part in the 
company’s expansion schemes, particularly 
in the construction of large-diameter, long- 
distance pipelines. When Mr. Hartley 
retired from the Anglo-Iranian in 1951, he 
engaged in private practice as a consultant 
and latterly had been a consultant for 
Rendel, Palmer and Tritton. One of his 
most recent achievements was the designing 
of “ Hoister”’ equipment for the offshore 
loading of oil tankers. A detailed descrip- 
tion of the equipment was printed in our 
issue of October 2, 1959. A “ Hoister” 
equipment was installed by the Kuwait Oil 
Company, Ltd., at Mina-al-Ahmadi and 
began operation early last year, loading 
tankers of up to 65,000 tons anchored in 
5S5ft of water at L.W.O.S.T. where there is 
a rise in tide of 11 ft. 

We have made brief mention of Mr. 
Hartley’s presidency of the Institution of 
Civil Engineers and of the Institution of 
Mechanical Engineers. He was elected to 
associate membership of the “ Civils” in 
1916, transferred to full membership in 
1928 and had served on the council since 
1946, taking the presidential chair at the 
beginning of the current session. He 
became an associate member of the “* Mech- 
anicals ” in 1916, transferring to full mem- 
bership in 1927 and succeeding to the 
presidency in 1951. His presidential addresses 
to both Institutions effectively surveyed the 
varied aspects of his interesting career as 
an engineer. But, above all, they emphasised 
that “‘ very few urgent engineering problems 


defined and are tackled from a background 
of sound knowledge and wide experience.” 
Mr. Hartley was also an honorary Fellow 
of the Imperial College, a vice-president of 
the Institute of Petroleum and a member of 
council of the Royal Society of Arts. He 
was appointed C.B.E. in 1944 and received 
the United States Medal of Freedom in 
recognition of his work on “ Fido.” 
Among his many other qualities, Mr. Hartley 
was an able writer. We have been privileged 
to include in our pages several articles from 
his pen. 

Much of Mr. Hartley’s success in life 
undoubtedly stemmed from a charm of 
manner which everyone meeting him for 
the first time quickly felt. But those who 
knew him more intimately discovered under 
the charm a very firm and determined 
character. Once his mind was made up on 
any subject it-took a very good argument 
to shake his convictions ; for the very simple 
reason that in making up his mind he was 
accustomed to study any matter very 
thoroughly. By contrast, during the process 
of making up his mind he wanted to probe 
other people’s thoughts. He would listen 
to, comment upon, or challenge any argument 
presented to his notice. In such a phase he 
was easy to talk with. He had also a capa- 
city for taking more pains than most men 
allied to that invaluable quality, enthusiasm. 
Such imaginative and novel solutions to 
particular problems as “Pluto” and 
“* Fido’ would never have been given the 
breath of life had not his enthusiasm urged 
on the work of development. Above all, 
he had faith. As the sentence of his that 
we quote above shows, he was confident, 
not only of his own abilities, but also of 
the abilities of engineers in general, to serve 
mankind. 
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Sea Transport of Liquid Methane 


THOMAS LOWE GRAY LECTURE 


By Dr. JOHN J. MCMULLEN, B.S., M.S.* 


Here we reprint a substantial extract from the thirty-second Thomas Lowe Gray 
lecture presented to the Institution of Mechanical Engineers on Wednesday of last 
week, January 27. The author first explains why there is an increasing interest in 
the possibility of utilising more natural gas as fuel than at present and reviews the 
sources of natural gas. The physical and chemical properties of various gases are 
then studied, leading to the conclusion that storage at low temperatures is desirable. 
The metallurgical properties of materials at low temperatures are considered and 


also liquefaction systems. 


The extracts conclude with some studies of designs for 


special seagoing craft for carrying methane and other gases. 


HROUGH the centuries, progress and 

industrial development have caused the 
world to continually seek more economical 
types of energy. It is ironical that many of 
the most highly developed and civilised areas 
of the world are dependent upon the isolated 
and remote areas of the world for some 
portion of the energy which they require in 
the conduct of their industry and living. 
Since the end of the 1939-45 war (World 
War IT), one of the greatest surges in the 
field of transportation has been the move- 
ment of fossil fuels from areas in the Middle 
East, South America, Far East and the 
United States. Since 1945, we have seen the 
conventional oil tanker increase, not only in 
number but also in size, until, at the present 
time, tankers of 100,000 tons deadweight or 
more are being constructed for the trans- 
portation of oil. One of the interesting points 
in this tremendous acceleration in the field of 
marine transportation has been the fact that 
it has been proven cheaper to move the oil in 
large ocean-going ships than by any other 
means. This takes into consideration pipe- 
lines, rail and tank car transportation. The 
résults of this increase in the field of marine 
transportation is evident and well known to 
all. Admittedly, the technical and political 
difficulties and geographic impossibilities 
have all contributed to the more favourable 
economics of marine transportation. This 
has been evidenced by the two-and-one-half- 
fold increase in the world’s tanker develop- 
ment since the end of the 1939-45 war. 

It is, therefore, interesting to contemplate 
what will happen during the next decade 
in marine transportation. There will be, 
unquestionably, an ever-increasing demand 
for the utilisation of large ocean-going 
tankers, but at the same time, a great increase 
will take place in the transport of gases by 
ship. Certainly, the number of ships engaged 
in this trade ten years from now will not 
exceed the number of conventional oil 
tankers, but, on the other hand, the increase 
in this particular area will be significant. It 
can be visualised that, within the next ten 
years, we shall see, either under construction 
or actually in operation, some fifty ocean- 
going gas carriers. The commencement of 
this stage of development has already started, 
and at the present time there are ships carry- 
ing all forms of gases, including liquid 
methane, propane and butane. These initial 
developments have been inspired and insti- 
gated by the demand for lower-cost energy 
in one form or another. 

It also becomes obvious, from a purely 
practical standpoint, that as time goes by, 
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maximum utilisation of available forms of 
energy must be made because of the ever- 
increasing demand, production and cost. 
For example, in the United States, in order 
to maintain a realistic reserve production 
ratio, at least one and one-half barrels of 
oil must be discovered for each barrel pro- 
duced. Since this has not been accomplished, 
the projected use of gas and/or other forms 
of energy, must make up the difference. 
Furthermore, as the use of gas increases, its 
cost to the consumer decreases and this also 
tends to make the projected utilisation of gas 
even higher. 

In reviewing the possible sources for gas, 
the world can be divided into five general 
areas: namely: (i) North America; (2) 
South America; (3) Middle East; (4) 
North Africa, and (5) European Continent. 
At the present time, these areas, excluding the 
Soviet bloc, represent the known sources of 
gas in one form or another. 

In the United States, there is no question 
but that the use and potential of gas has only 
begun to be felt, in spite of the fact that 
during 1959 the amount of energy obtained 
from natural gas exceeded that of heating- 
oils for the first time. The natural gas 
industry has increased far faster than ever 
anticipated and, at the present time, it is 
conceivable that the pipelines which are now 
criss-crossing the United States from Texas 
to the north-east and the north-west are 
operating practically at peak capacity. It is 
apparent that, once the existing pipelines in 
the United States reach peak capacity on a 
summer-demand basis and the use of gas 
continues to increase, it is possible that a 
portion of the required increase can be 
carried via sea, in ships and/or barges. In 
1958, the total monthly sales of gas during 
the peak demand of the winter month of 
February was approximately 8910 million 
therms, while during July, the demand was 
only 4827 million therms. It is this tre- 
mendous variation which necessitates the 
consideration of natural gas storage by 
utilities in either a gaseous or liquid state. 
Gaseous storage requires tremendous volumes 
and the use of underground reservoirs, which 
in certain areas are not available. The 
volumetric ratio of gas to liquid for methane 
is 630. Ethylene and propane ratios are 
slightly less, being 485 and 316 respectively. 
It is for this reason that, in the United States, 
increasing consideration is being given to 
liquefaction of natural gas and storage in the 
liquid state. This tends to make the trans- 
port by sea more attractive. 

It is conceivable that gases will be piped to a 
port of loading, liquefied and transported to a 
central point in the north-eastern or north- 
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western part of the United States, stored and 
then regasified for distribution. One of the 
great advantages which do exist in the 
United States, in addition to the ever- 
increasing market for natural gas, is the 
presence of known gas wells in their basic 
form. Naturally, a great deal of the gas is 
available as a by-product from the oil wells 
already in operation, but none the less the 
mass of the gas (two-thirds) produced and 
utilised in the United States comes from gas 
wells. 

The gas situation in South America, and 
particularly in Venezuela, is the opposite 
of that in the United States. In Venezuela, 
the present known gas reserves are in con- 
nection with oil wells and, where the gas is 
not reinjected for pressure purposes, it is 
flared off. It is this practice of reinjection 
which can cause the availability and price of 
gas from Venezuela to fluctuate. It is the 
opinion of several large oil companies that 
the gas is worth more from an economic or 
political standpoint if it is reinjected. How- 
ever, in 1958, 56-33 per cent, or 627,019 
million cubic feet of Venezuelan gas was 
flared. The utilisation of Venezuelan gas 
increased from 35-55 per cent in 1957 to 
43-67 per cent in 1958. Of the latter, 
8-48 per cent was burnt as fuel ; 3-99 per 
cent was sold for use in Venezuela ; 29-55 
per cent was reinjected, and 1-65 per cent 
was processed for natural gasoline. It is 
interesting to note that the utilisation for all 
purposes is increasing. If the time should 
come when all the gas is saleable, even that 
used for reinjection can be considered owing 
to the possibility of utilising water injection. 

Therefore, we will assume that gas is 
available in Venezuela and further assume 
that, as the demand does increase, it is quite 
possible that more emphasis will be placed 
on the exploration for true gas wells. One 
of the great advantages of Venezuela is the 
proximity of the gas to the sea and the 
possibility of minimum pipelines and trans- 
portation costs overland. 

Coming to the Middle East, it is noted that 
practically all of the known gas will be a 
result of a by-product from the oil wells 
presently under exploration and production. 
One of the relative disadvantages of the 
Middle East is the fact that the area is quite 
remote from the possible consumers and 
this, combined with the loading problem, 
makes the Middle East a least likely area of 
development for gas. However, this will 
depend entirely on what happens to the basic 
cost of the gas in the other areas. If, for 
reasons beyond control, the price of the gas 
at the source increases considerably in one 
area, it will tend to force the movement or 
purchase of the gas from another source. 
Saudi Arabia has, at the present time, 
approximately 60,000 million cubic feet per 
year of gas available for sale. This amount 
apparently represents approximately 34 per 
cent of total gas production which is being 
flared off. 


One of the areas which appears to be the 
most likely and available for development of 
gas is northern Africa. At the present time, 
there are vast known gas reserves (about 
17,000,000 cubic feet) and it is quite likely 
that, owing to the proximity to Continental 
Europe and Great Britain, the first great 
movement of gas may be from northern 


_Africa. Here, however, the problem seems 


to be that the gas reserves are remote from 


‘the sea and will require extensive and expen- 


sive pipelines for movement to sea ports. 

However, pipelines are already under con- 

— from Hassi R’Mel to Algiers and 
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In all areas, except North America and 
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Continental Europe, the known gas reserves 
have resulted coincidentally with oil explora- 
tion. As the demand for gas increases and 
emphasis is placed on gas exploration, the 
reserves and their location will certainly 
become greater and better situated from a 
geographic standpoint. For example, during 
the 1930s in the United States, it was 
assumed that the gas/oil ratio would continue 
to be about 2250 cubic feet of gas discovered 
per barrel of oil. Actually, at the present 
time, the discovery ratio is about 7000/1. 
At present, in Venezuela, where gas is not 
being sought, the discovery ratio is 1150 cubic 
feet per barrel of oil. It can be assumed that 
this will increase roughly three or four times 
as gas is explored, 

In so far as the European Continent is 
concerned, the gas will be consumed locally 
and piped. This development will be similar 
to that which has taken place in the United 
States. 

While the above areas represent possible 
sources for the gas, it is also important to 


TaBLe l—Heat Values of Representative Manufactured 
and Natural Gases 


B.Th.U./cubic foot of gas 
at 60 deg. Pah. and at a 
pressure of 30in mercury 
Low 
Biastfurnace gas. , 92 
Blue watergas... ... | 285 
ated water gas $29 
Coke oven gas... . 
Natural gas : 
Foilansbee, W. Virginia 
McKean Co., Pennsylvania 
Wash Co., Oklahoma ... 
L.A. Co., California ... 
Sandusky, Ohio ... 
Navarro Co., Texas 
Novata, Oklahoma 
Tarrant Co., Texas 
Natura! gas residual! : 
ae. W. Virginia 


Fire damp (coal field methane) : 


Point of Ayrcolliery ... 
Hainault Be tat ie 
Saar (cracked and mixed) ... 


consider the areas for consumption. As 
already mentioned, the United States is being 
converted to natural gas on a very high scale. 
This has resulted in the construction and 
operation of many pipelines which are now 
honeycombing the entire country. However, 
the United States is unique in that it is not 
only the consumer, but also the producer of 
the gas. For this reason, it is an internal 
situation which results in a rather high price 
for the gas at the source, but since the 
transportation problem, via either pipeline 
or the sea, is a relatively simple one, the 
gas is available to the consumer at a very 
competitive price. The other three areas 


which are most available for development of 
natural gas are the United Kingdom, 
Northern Europe and Japan. Naturally, 
there will be many other minor areas, such 
as Italy, which will have developments of 
their own and which will obtain the gas from 
the best possible sources, both locally and 
abroad. However, the United States, United 
Kingdom, Northern Europe and Japan will 
represent the largest users of gas in one form 
or another. These basic considerations tend 
to indicate that, as previously mentioned, the 
factors of transporting these gases via the 
sea will certainly develop tremendously 
during the next decade. Since the United 
Kingdom and Japan are highly industrialised 
and populated insular countries, it is apparent 
that importation of gas will be via the sea. 


PHYSICAL AND CHEMICAL PROPERTIES 
OF LIQUID METHANE 


Table I gives the heat values of represen- 
tative manufactured and natural gases, and 
Table LI, which has been compiled from many 
sources, gives the approximate physical and 
chemical properties of many common gases, 
including air. One of the most striking 
properties of gas, particularly methane, is 
that the relative volume of liquid (at boiling 
point) to gas (at 70 deg. Fah.) is very great, 
or 630 in the case of methane. This is what 
makes liquefaction very attractive. How- 
ever, the liquefied gas is still very light or 
about 26lb per cubic foot for methane 
compared to 64lb per cubic foot for sea- 
water or 61-5 Ib per cubic foot Bunker “ C.” 
This makes the size of storage vessels or 
ships relatively large when compared to the 
storage vessels or ships for other liquids. 

Liquefaction of gas can be accomplished 
with the aid of pressure, the higher the 
pressure, the higher the boiling point. For 
example, normal butane can be liquefied at 
100 deg. Fah. if the pressure is raised to 
37 1b per square inch gauge and propane 
can be liquefied at 100 deg. Fah. if a pressure 
of 175 lb per square inch gauge is employed. 
However, no matter how high a pressure is 
exerted on it, methane cannot be kept in a 
liquid state if its temperature exceeds 
—116 deg. Fah. or 148 deg. of frost. There- 
fore, it may be seen, that if methane is to 
be stored under great pressure and a low 
temperature of —116 deg. Fah., the resultant 
mechanical and refrigeration problems are 
far greater than if the methane is stored at 
atmospheric pressure and —259 deg. Fah. 
In the case of the other hydrocarbon gases 
such as propane and butane the temperatures 
are relatively not far from ambient, so that 
storage is normally under pressure with only 
slight refrigeration necessary. 
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One of the very great advantages of 
methane as a domestic fuel as compared to 
propane, butane or manufactured gas is 
that it is lighter than air, allowing it to rise 
in the atmosphere and reduce explosive 
dangers. Natural gas is also non-toxic as 
compared to manufactured gas, making 
loss of life possible only by suffocation. 

But safeguards must be provided in the 
Storage of such a cold liquid as liquid 
methane. The heat of vaporisation of 
such a liquid is far higher than most liquid 
gases, meaning that a relatively high amount 
of heat must be provided to vaporise the 
liquid. When the No. 4 tank in Cleveland 
ruptured in October, 1944, the dynamic 
on-rush of 935,000 imperial gallons of 
liquid quickly overran a low dyke (equival- 
ent in volume to the volume of the tank), 
then spread into the immediately adjacent 
laboratories, plant, and residential areas. 
The frigid liquid rapidly ran down adjacent 
streets, into sewers, &c., freezing everything 
in its path and subsequently vaporised and 
exploded with flames rising half-a-mile in 
the air. The resultant loss of life was 128 
persons and the property damage exceeded 
6,000,000 dollars. Therefore, in any shore 
or ship installation, adequate safeguards 
must be made to contain the liquid in the 
event of tank or system failure. 


METALLURGICAL PROPERTIES OF MATERIALS 
AT Low TEMPERATURES 


The containment of a liquefied gas such 
as methane requires great skill on the part 
of the designing engineer and the fabricator, 
in that the materials employed and methods 
of construction are concerned with an 
extremely cold liquid which, if released, 
would become a highly dangerous flammable 
gas. 

Many materials, including all metals, 
show an increase in strength properties such 
as hardness, fatigue limit and elastic limit 
as temperature is decreased. However, 
certain metals, particularly most steels 
(carbon and low-alloy), chromium, tungsten, 
molybdenum, vanadium, &c. (some of which 
are quite hard and brittle in commercially 
pure form) crystallise in a body-centred 
cubic lattice structure. This means that, 
by the recommended Charpy Impact Test, 
within a rather narrow temperature range 
these materials change from being ductile 
or “tough” to being very brittle at lower 
temperature. 

In the containment of any cold liquid, 
particularly in a ship where vibration and 
hydrodynamic shocks are present, it is 
essential that the material remain ductile. 
As a matter of note, the United States 
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Bureau of Mines report on the disastrous 
fire at the Cleveland L.S.R. (Liquefaction, 
Storage, Regasification) plant indicated that 
the culprit was the No. 4 storage tank made 
of 34 per cent nickel steel which failed in a 
brittle fracture probably augmented by seis- 
mic shock from an adjacent railroad area. 
It must be noted here that this disaster was 
only caused by the storage tank failure 
coupled with insufficient dyke work and 
storage location. This was not a failure of 
the system of process of Liquid Gas Storage. 

A group of metals which do not change in 
ductility or toughness as temperature is 
decreased are those single-phase metals that 
crystallise in a face-centred cubic lattice 
structure. Metals which fall in this category 
are copper, silver-brazing metal, cupro- 
nickel alloy, aluminium and certain of its 
alloys, gold, nickel, lead, platinum and the 
austenitic and stainless steels. Of the latter, 
a recent publication has indicated that for 
low temperature use 2} per cent nickel 
steel be used down to —75 deg. Fah., 34 per 
cent nickel steel to —-155 deg. Fah., 9 per 
cent nickel steel down to —320 deg. Fah., 
and 304 types and 304L stainless steel down 
to —452 deg. Fah. It is recommended that, 
although almost any of the United States 
5000 series of aluminium alloys can be 
used, the toughest, 5456 aluminium, would 
probably be the best for low-temperature 
use, 

Naturally, once a particular metal were 
selected for the containment vessel and 
associated piping, very meticulous design, 
fabrication procedures, inspection, and test- 
ing would be required. 

Of course, in the case of the other hydro- 
carbon gases, liquefaction is not necessarily 
the only way of containment. Pressurisation 
is also possible, and the metallurgical 
properties of a metal containment vessel 
are then less influenced by low tempera- 
ture than by ordinary mechanical require- 
ments. 


METHANE LIQUEFACTION SYSTEMS 


There are many systems presently avail- 
able for the liquefaction of gas. Original 
development in the field was started many 
years ago in the liquefaction of air by Linde 
with the subsequent separation of oxygen. 
The system Linde utilised was the Joule- 
Thompson effect whereby gas is compressed, 
precooled and expanded to the temperature 
at which it is liquefied. 

An expansion system which develops 
external work was developed by Armongood 
and Claude. This is apparently a refinement 
of the Linde system where an expansion 
engine such as a turbine is employed to 


Properties of Gases 


further cool the gas before final expansion 
to liquid. The work accomplished by the 
engine can be employed in the system. 

A third practical system for liquefaction 
is the cascade process such as that used in 
the Cleveland L.S.R. plant. This system 
normally consists of two or three closed 
expansion cycles in series operation at differ- 
ent temperature levels. Different refrigerants 
are employed with successively lower boiling 
points with the cooling effect being obtained 
by expansion of the higher boiling fluids 
successively liquefying 
compressed fluid in 
the next stages. 

With previous ex- 
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this type of existing ship was chosen for the 
conversion to a combined natural gas-oil 
carrier. There were three possible choices 
for liquid methane carriers. First, a con- 
verted dry cargo ship: second, a converted 
tanker; and third, a newly constructed 
special-type tanker. The decision was mace 
in favour of the existing T-2 tanker. It is 
well known that a ship constructed for a 
specific use is usually cheaper in the long 
run than a converted vessel. However, with 
respect to lack of experience in the trans- 
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plant, Moscon L.S.R. cs 2 ae | 
plant and Morrison’s a 
natural gas-lique- 

faction barge, there is iro 
no doubt that this 

portion of any oper- 

ation would present no 

unusual problems. 

Before any liquefac- 
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investigated. Operat- 
ing cost and capital 
investment and return 
would provide the key to the system selected 
and extent of refinement to be employed for 
any given plant efficiency factor. 


METHANE AND SPECIAL TANKER DESIGNS 


I think it will be of some interest to des- 
cribe some of the special liquid bulk carrier 
designs that have been accomplished, to 
illustrate the rapidity with which ship design 
is advancing. 

I will start with a proposal which was 
prepared in the United States of America. 
The standard tanker in the United States is 
still the T-2 as built during World War II. 
However, this type of tanker has generally 
reached an age which requires major over- 
hauls and costly repairs. For this reason, 
many of these ships are rebuilt using the 
afterbody, the engine plant, and foreship 
only. Therefore, it is understandable that 


Fig. 1—The “ 


Proposed—not built. 
J. D. Crecea,’’ L.M. tanker design 


portation of liquid gases, the capital risk 
in a conversion was evaluated as reduced 
to a minimum. 

In this conversion, which was carried out 
only on paper by J. D. Crecca, special tanks 
were housed in rooms made out of the 
eight centre and two smaller forward cargo 
tanks. The overall carrying capacity 
amounted to 147,200 cubic feet of liquid 
methane at —258 deg. Fah, and atmospheric 
pressure. A new double bottom in the base 
of the old cargo tanks and installed below 
the new methane tanks provided, together 
with the original wing tanks, space for 
9620 tons of oil cargo. The estimated price 
for this limited conversion during 1955 was 
3,600,000 dollars.. The typical arrangement 
used in this ship is shown in Fig. 1. 

Basically the same idea was used in the 
conversion of the ‘* Methane Pioneer” 







































































Hydrogen disulphide co, Nitrogen Helium Argon Air Oxygen 
H,s CO, N, He A _ Os 
34-08 } 44-01 28-02 4-003 39-94 29-0 32-00 
| 
eh #2 2 ina ons | at 212 deg.=0-2404 ae 
at — 70-6 deg.=0-292 _ — _ -- | at 752 deg.=0-2430 me 
at —49 deg.=0-279 — 103 deg.=0- 184 —293°8 deg.=0°256 | at 64-4 deg.=1-25 at — 292 deg.—0- 133 at 1832 deg.=0-2570 0-218 
at 59 deg. =0-2533 at 59 deg.=0- 1989 at 59 deg.=0-2477 oil at 59 deg.=0- 1253 | at 2552 deg.=0-2699 “a 
50 deg./374 deg. = 0-243 _ | _ _ — | at 3272 deg.=0- 2850 pate 
-19°6 ah | — 109-3 —320°8 —452-2 —302:8 =127-3 373 
. 117-4 — 69-7 — 345-9 —458-0 — 308-2 —227-6 —%I'5 
7! a sa ns #35 3 
Son at —76 deg.= 74-292 —_ os _ ~297 deg.=71- 2 
53-670 at +68 deg.=48-071 50-194 7-616 88-026 57-436 —320 deg.= 75-1 
1190 1-529 0-9672 0-138 13796 1-00 1-103 
ne | at —76 deg. = 156-96 | oi — 
237-42 at —22 deg. == 128° 52 85-68 10-8 67-68 } 91°75 91-6 
ie | at 32 deg. =99°0 as 
a | at 86 deg. =21-42 | ni 























216 


which is the first of its type and is presently 
being operated on an experimental basis. 
The general layout for this design is shown 
in Fig. 2. 

Although due credit must be given to the 
foresight and fortitude of the developers of 
the present experimental liquid methane 
ship and its auxiliary shore-side facilities 
which have been based primarily on the 
experience gained in the Morrison lique- 
faction and transport barges constructed in 
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safeguard against bulkhead or shell-seam 
leakage of oil or salt water into the food 
cargo. The cofferdams are enlarged at their 
lower reaches between adjoining tanks to 
provide pump rooms—one for each of the 
eleven cargo pumps. 

Because air has an adverse effect on wine 
and other liquid food products, the vessel’s 
tank and pumping systems were designed 
to prevent air access. 

The cargo tanks were constructed of plate, 
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Length overal! 
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Breadth (moulded) : 
Dimensions after conversion : 

Length overall 

Length between perpendiculars 
Depth (moulded) 


338ft 8zin 
320ft 
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Fig. 2—Liquid methane carrier M.V. 


1954, it is apparent that technological and 
developmental advances have already super- 
seded their work. For example, the use of 
balsa wood insulation in the storage tanks 
may limit the insulation life to eight years 
and the method of ship construction is 
dependent on the desires of the regulatory 
bodies. 

At present, more advanced tank and 
insulation design are being developed locally 
here, in the United States of America and 
elsewhere. 

Going to the description of some other 
specially constructed ships, I would like to 
start with the wine tanker “* Angelo Petri,” 
California, owned by one of the world’s 
principal wine producers. The ship can 
hold approximately 2,500,000 gallons of 
wine in its twenty-six cargo tanks. In 
addition it is capable of carrying over 
1,200,000 gallons of lubricating oil in 
fourteen ballast tanks which are completely 
isolated from the cargo tanks. 

The stern section is the surviving half of a 
T-2 tanker that came apart in a storm off 
the Alaskan coast in 1946. When bow and 
midships went to the bottom, the stern 
section was salvaged and towed to Anchorage, 
Alaska. There it served as a source of 
municipal electric power for several years 
until it was purchased by United Vintners, 
Inc., and Petri Wine Company of California 
early in 1956. Towed to the San Francisco 
yards of Bethlehem Pacific Coast Steel 
Corporation, the half-hull was destined to 
be transformed into something new in 
maritime history. 

In arrangement of machinery spaces, 
dry-cargo spaces, and location of the mid- 
ship and after-houses, the vessel. resembles a 
conventional tanker. But the details of the 
cargo tanks and pumping arrangement 
distinguish this vessel from the ordinary 
tanker. The liquid food products are 
carried in twenty-six stainless steel clad tanks 
(ranging from 31,000 to 211,000 gallons). 
In addition to being isolated from each 
other, the cargo tanks are separated from 
the shell and deck and also from the wing 
tanks by 3ft wide cofferdams. These coffer- 
dams are interconnected. They constitute a 


Draught(moulded) .. ; 
Deadweight (approximate) 

Main propulsion . 

Depth to upper deck in way of tanks. . 
Horsepower ‘ 


Service speed (approximate) 


Design draught . 15ft 6in 


** Methane Pioneer ”’ 


clad with type 316 chromium-nickel stain- 
less steel. The percentage composition of 
type 316 stainless steel is 16-20 chromium, 
10-14 nickel, and 1-75-2-75 molybdenum. 
This alloy has excellent resistance to corro- 
sion caused by mild acids encountered in 
food products. 

The total cost for this special wine tanker 
amounted to about 9,000,000 dollars. The 
majority of this cost was due to the large 
extent of stainless steel, and not only for the 
tanks but also for pipes and valves. Again 
it is shown that even extremely high cost 
for a special design can be, in particular 
circumstances, proven to be very economical. 

I brought up this particular example with 
the intent of showing you the price range 
which must be expected as soon as it is 
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required to use high-quality steel for special 
tanks. 

As mentioned elsewhere in this paper, 
aluminium has been already very success- 
fully used for gas tankers instead of stain- 
less steel. The cost for aluminium tanks 
including insulation is about in the same range 
as stainless steel tanks without insulation. 

Rapid developments have been made in 
the transport of L.P.G. by water, both inland 
and overseas. L.P.G., or liquid petroleum 
gas, is a hydrocarbon mixture either in 
liquid or gaseous form. The main com- 
ponents are propane, butane, propylene, 
iso-butane, butylene or mixture thereof in 
any ratio or with air. It is used throughout 
the United States of America for various 
industrial and domestic gas applications. 

Total sales of liquefied petroleum gas in 
liquid form during 1958 amounted to 
7-59 billion gallons, equivalent to an 
increase of 9-4 per cent from the level one 
year earlier. Domestic and commercial 
use of 3-53 billion gallons represented 46-6 
per cent of the 1958 total, and were 15-2 
per cent higher than in 1957. 

The largest L.P.G. carrier in service is the 
** Esso Puerto Rico,” ordered from Cantieri 
Riuniti dell’Adriatico, specially designed by 
the technical staff of the Esso Shipping 
Company as a combination liquefied petrol- 
eum gas bulk-oil carrier. The general 
arrangement is shown in Fig. 3. The space 
available for bulk oil is 1,186,000 square 
feet and the fifty-eight cylindrical liquefied 
petroleum gas tanks have a total L.P.G. 
capacity of 450,100 cubic feet. The tanks 
and attendant systems are designed for an 
L.P.G. pressure of 150 lb per square inch and 
the loading and unloading system consists 
of two identical groups installed in separate 
pump rooms. Each consists of two turbine- 
driven liquefied gas-handling centrifugal 
pumps and all other auxiliaries. All pumps 
are steam driven. The unloading is per- 
formed by “ over-pressurising” the liquid 
in the cylinders and forcing the liquid 
through pipelines to the suction side of the 
liquefied gas-handling pumps. 

Several controlled valves are installed for 
the isolation of the tanks. The valves can 
be operated from a number of central points 
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in the case of emergency. One ventilation 
system is provided for collecting any vapour 
leaking from any place in the pipe or tank 
system. Cargo-handling for the oil is in 
agreement with normal practice. 

Another ship which | would like to 
mention, because of the unique form of the 
gas tanks, is the motor ship “* Agipas Terza,” 
built in Italy for the Societa Nazionale 
Azienda Metanodotti, Genoa, and con- 
structed for the transport of L.P.G. The 
general arrangement is shown in Fig. 4. 
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gallons per minute turbine-driven centrifugal 
pumps discharge the cargo, and a 1300 h.p. 
turbine-driven centrifugal compressor forces 
the liquefied petroleum gas to the pumps. 

As one of the first vessels of this type ever 
built it is clear that extremely careful security 
measures were taken. A complete com- 
bustible gas-detector system also has been 
installed. It will sound an alarm if a gas-air 
mixture, anywhere in the ship, reaches only 
40 per cent of the lower explosive limit. A 
complete carbon dioxide system, capable of 


This leads one to believe that in a new 
trial of a unique shipping problem, such as 
the carriage of liquid methane, where the 
cost of the structure and equipment is rela- 
tively high in comparison to the machinery 
cost, the most reasonable economic approach 
could be accomplished with a new ship. 
There are, of course, many T2-SE-Al 
vessels afloat and serious consideration has 
been given to conversions due to the present 
depression in the bulk-oil trade. Combined 
with the fact that many of these vessels are 
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Fig. 4—Motor vessel ‘‘ Agipas Terza,”’ L.P.G. carrier 


Eighteen cylindrical hemispherically _bot- 
tomed tanks are located in the hull of the 
vessel with the tops protruding above the 
main deck. The total capacity of the tanks 
is 1730 cubic metres, and the normal service 
pressure is 256 1b per square inch. 

Connections for gas and liquid lines for 
vaporisation and for safety and drain 
valves are arranged at the top of each tank. 
The gas and liquid line connections are 
again hydraulically operated from a central 
control system similar to the design of the 
“Esso Puerto Rico.” 

The “Signe Tholstrup” went one step 
further in the curvature of the tanks. It was 
built in Denmark, for a Dutch owner, using 
five spherical containers which could hold a 
total of 275 tons of gas. The ship is shown 
in Fig. 5. A second shelter-decker with a 
carrying capacity of 445 tons of butane in 
five spherical containers is still under con- 
struction. The spherical containers are of 
all-welded construction and are connected 
water-tight to the shelter-deck. All pipes 
carrying gas are mounted outside the com- 
partment in which the tanks are present. 
Cargo-handling is effected by two com- 
pressors and a pump, all driven by indepen- 
dent air-cooled diesel engines. 

A combination of cylindrical tanks is 
installed in the “* Natalie O. Warren ” (Fig. 
6). She represents one of the first built 
ocean-going tankships designed to transport 
propane or other liquefied gases under 
extremely high pressure. She was con- 
verted from a Cl-A cargo-type ship for the 
Warren Petroleum Company. The ship’s 
cargo is carried in sixty-eight special high- 
tensile steel tanks capable of withstanding 
pressures in excess of 250 lb per square inch. 
Two outboard rows consisting of thirty-one 
tanks, are below the top deck and are 
equipped with 24in “ necks” or manholes 
which extend through the deck to make the 
necessary connections. The ship’s capacity 
is some 33,000 barrels or 1,386,000 gallons. 

A complete ventilating system changes the 
air in all holds in thirty minutes. Six 500-800 





instantly flooding any hold or the engine- 
room has been installed, and the ship’s 
original smoke-detecting equipment has been 
reinstalled. These security measures can be 
considered to-day as standard on all similar 
ships. 

In conclusion, it can be seen from the given 
examples that the first step in the direction of 
the transportation of liquefied gas was taken 
very carefully and appears to be “ snow- 
balling ” at the present time. 


CONVE23ION OF EXISTING VESSELS 


A proposal by John D. Crecca in 1955 
envisaged the conversion of a T2-SE-Al 
oil tanker to a liquid methane carrier. His 
conversion was of a simple type retaining as 
much of the original hull as possible and 
utilising the cargo space between the existing 
longitudinal bulkheads for methane, the 
outboard wing tanks 
being employed for 
cargo oil. 

The ** Methane 
Pioneer’ experimental 
liquid methane tanker 





Fig. 5—*‘ Signe Tholstrup,”’ liquefied butane carrier 


due for their third or fourth special classi- 
fication survey with resulting extensive and 
expensive structural renewals, they are either 
being “‘ jumboised ” as tankers (if the trade 
is available), converted to more profitable 
trades, or simply laid up. In most cases the 
existing machinery plant is in very good 
condition, making this an ideal ship for 
conversion purposes, but as stated above 
the cost saving in a liquid methane conversion 
would be nominal. 

Since the structural mid-bodies of the 
T-2 in most cases are no longer suitable for 
the carriage of oil, unless great expenditures 
are made, it has behoved oil operators to 
build new and of larger dimension mid- 
bodies for insertion between the present 
bow and stern. Conversions which can 
employ the present mid-body are to dry 
cargo or bulk carriers. 
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In connection with liquid methane, with 
a density half that of water, a T-2 tanker 
could be severed to retain the bow and stern, 
and a new, specially constructed mid-body 
fitted which could give the ship a length, 
between perpendiculars, of about 625ft, a 
a beam of about 80ft, a depth of about 7Oft, 
which conceivably could carry 14,000 long 
tons of methane, or the equivalent of about 
760 million cubic feet of natural gas (or 
roughly 28,600 long tons coal or 20,400 
long tons crude oil on a thermal basis). 
At the present time some saving could be 
effected by resorting to such a conversion 
due to the depressed prices for the T-2 
tanker and the fairly low prevailing ship- 
yard rates for steel fabrication. It is esti- 
mated that almost one-fifth of the price of 
a new vessel of equivalent capacity could be 
saved in this manner. Of course, against 
this feature should be weighed the fact that 
the hull and outfitting equipment is ex- 
tremely expensive, compared to ordinary 
tanker equipment, which, in the case of a 
conversion, must be amortised in about half 
the ordinary life of a new vessel. 


CONCLUSIONS 


It is evident that as the highly industrial- 
ised nations expand their production and 
population, the consumption and demand of 
energy fuel will increase. Unfortunately the 
nations in Northern Europe and Japan do 
not have the natural resources for the fuel 
with which this energy is to be produced. 
Therefore, greater and greater importations 
of economic fuels become necessary. Natural 
gas, a clean and desirable fuel, because of the 
vast quantities available and presently being 
wasted is destined to become one of the 
primary sources of energy. 

Liquefaction and storage of natural gas 
is a proven operation. The transportation 
of natural gas by-products by ship, such as 
L.P.G., has already become a commercial 
fact and the carriage of liquid natural gas, 
though experimental at the present time, is 
already a fait accompli. Designs for large 
methane-carrying vessels are already on the 
drawing boards and detailed studies are 
being completed for the most applicable 
trade routes. 

Like any totally new type of ship, develop- 
mental work for this complicated class of 
vessel requires a great deal more time and 
effort relative to existing normal types. 
However, the concept has been proven and 
many of the interested parties who have been 
waiting for the result of this test are now 
moving ahead with definite projects. Experi- 
ence of operation will count very heavily in 
any operation of this sort and experience is 
basically a factor of time. 

New building for a specific application 
would produce the best end-result, but a 
conversion may have a limited economic 
advantage for a beginning. 

Traditionally the shipping industry has 
been lethargic and conservative, which has 
resulted in feast-and-famine, bust-and-boom 
building and operating cycles. Such an 
approach to the building of liquid methane 
tankers may well prove disastrous, but 
this could easily happen if everyone sat 
back, waited for two or three parties 
to conclusively prove the large  reve- 
nues obtainable and then all climbed on the 
bandwagon at once. Crash programmes do 
nothing more than inflate the cost of normal 
developments. 

For these reasons I recommend that those 
parties who have been interested in the 
economically attractive transportation of 
natural gas, now move ahead with the 
required development work. 
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Developments in Silicon Devices 


Semiconductor production by Ferranti, Ltd., is concentrated exclusively on silicon 

devices and extensive use is made of diffusion techniques. The following article 

describes some of the current activities of the company’s Gem Mill works at 

Oldham and the research laboratories at Wythenshawe, with special reference to 

a new mesa transistor of which production is beginning this month, and which is 

claimed to be the highest-frequency transistor manufactured and marketed in the 
United Kingdom. 


HE introduction of a silicon transistor 
of mesa form for oscillator, amplifier 
and switching applications at frequencies 
up to 100 Mc/s was made the occasion last 
week of a general display of semiconductor 
developments at the Gem Mill (Oldham) 
works and Wythenshawe research labora- 
tories of Ferranti, Ltd., Hollinwood, Lancs. 
At Gem Mill, the works area is 230,000 
square feet and 650 people are employed. 
All the devices made are silicon. The first to 
be produced was the 
ZS30 series double- 
ended diffusion diode, 
which is particularly 
suitable for mounting 
on printed circuit 
boards and is being 
used widely in the 
aircraft industry. Final 
assembly takes place 
on the automatic 
plant described in 
our January 8 issue, 
page 61. The range of 
Ferranti diodes has 
now entered the high 
power class with the 
ZR40 ___sihigh-current 
rectifiers rated at 
100A. With forced air 
cooling at 600 linear 
feet per minute, the 
rating will exceed 
170A. Examples were 
shown of these de- 
vices mounted on heat 
sinks in the form in 
which they are to be 
supplied for high-voltage a.c. motor coaches 
on British Railways and for locomotives in 
India. 

The silicon mesa transistor which was the 
principal subject of the demonstrations is 
the ZT20. With the diffusion technique 
employed at Gem Mill the junction is 
formed right inside the silicon and is pro- 
tected from expansion troubles (high-tem- 
perature working as well as high frequency 
was an objective of the transistor design). 
This is achieved by the application and 
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Fig. 1—Enlarged view of mesa on ZT20 silicon 
transistor 


further development of the technique known 
as “diffusion” introduced by the Bell 
Telephone Laboratories, U.S.A., in which 
slices of single crystal silicon are heated at 
high temperatures in the presence of suit- 
able chemical gas mixtures. The chemical 


composition of the gases is designed to 
introduce the appropriate chemical impur- 
ities into the silicon to form the required 
transistor structure just below the surface. 
All the major device dimensions are very 
small ; a typical base thickness is 0-0001in, 
and collector diameter 0-Olin, and it is 
from these characteristics, together with the 
close control of penetration obtained with 
the diffusion process, that the mesa derives 
its high-frequency performance. 


Fig. 2—Thermocompression bonding device for attachment of base and 


emitter wires 


Several successive diffusions are, in fact, 
carried out by a process known as “ mask 
diffusion,” the result of which is the for- 
mation across the slice of a series of n-type 
phosphorus-diffused emitter stripes in the 
p-type base region which has been gallium 
diffused into the original n-type single- 
crystal starting material. By etching and 
masking a mesa formation is produced 
which enables 100 transistors to be made 
from a single slice of silicon lin in diameter. 
An enlarged view of a mesa (named from 
the Mexican word for a flat-topped mountain) 
is shown in Fig. 1. Here the metallised 
regions of the emitter and base regions will 
be noted and it will be seen that direct 
contact with the base region is possible, 
enabling reliable electrical contacts with low 
base lead resistances to be produced. All 
the critical regions of the transistor are 
contained within the mesa, which is 0-002in 
high and 0-Olin in diameter. 

In making a transistor, a mesa dice 
obtained from the diffused disc is mounted 
on an expansion-matched nickel iron tab by 
a gold alloying process, and gold wires with 
a diameter of 0-O0lin are attached to the 
emitter and base regions by means of a 
thermocompression bonding process speci- 
ally developed at the works (Fig. 2). These 
two connections, together with that to the 
collector region via the tab are seen in the 
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view of a completed transistor before encap- 
sulation (Fig. 3) showing the tab and wires 
attached to a standard form of transistor 
header. The assembly is etched, coated with 
a surface-protecting varnish and hermetic- 
ally sealed in a purified gas by means of a 
projection welding process. 

A further application of mesa geometry 
was seen in parametric (variable-capacitance) 
diodes for applications in parametric ampli- 
fiers and for frequency modulation or remote 





Fig. 3—A ZT 20 transistor before encapsulation, 
showing collection area on tab, with mesa containing 
base and emitter regions formed upon it 


tuning control. The construction of such a 
diode is seen in Fig. 4. A parametric diode 
is a p-n junction semiconductor diode 
designed for low loss at high frequencies. 
Its capacitance depends upon the voltage 
across the junction. Any p-n junction 
diode has a non-linear capacitance-voltage 
characteristic. However, for use at high 
frequencies the loss must be greatly reduced 
from that obtained with normal diodes. 
This is achieved by having a small area 
junction but a base material of much larger 
area. The junction is formed by diffusing 
boron into n-type silicon. After cutting 
into dice a small mesa approximately 
0-002in diameter is cut ultrasonically to 
reduce the capacitance. 

Two parametric amplifiers for operation at 
microwave frequencies of interest in radio 
astronomy were exhibited, both making use 
of the variable reactance properties of these 
diodes to amplify the signal without intro- 
ducing the cathode noise inherent in valve 
amplifiers. 

The properties of single-crystal silicon with 
a p—n junction are also used in Ferranti solar 
batteries and photocells. In this form of 
photovoltaic cell the p—n junction is situated 
a very small distance (approximately 0-0001in) 
below the surface of the single-crystal plate, 
which is arranged to have as large an area 
as possible facing the incident light. When 
light falls on the cell, it penetrates a small 
distance below the surface of the silicon and 
releases pairs of positive and negative charge 
carriers which are separated by the built-in 
potential gradient at the p—n junction. A 
connection is made to each side of the p-n 
junction, to enable the current carriers so 
produced to perform useful work in an 
external circuit. Cells of this type were first 
produced some years ago at Bell Telephone 
Laboratories in America, and when used as 
sources for the conversion of solar energy to 
electrical power, they form the most efficient 
power source yet known. Efficiencies of the 
order of 10 per cent in optimum load con- 
ditions for the conversion of light energy to 








electrical energy are fairly readily achieved. 

These cells (Fig. 5) were first made at 
Ferranti, Ltd., to act as photo-sensitive 
devices in tape and card readers, and the 
range has now been extended to include cells 
suitable for power generation, industrial 
control and instrumentation. Experimental 
installations are under test for trickle- 
charging the batteries of marine buoys and 
of telephone links. A _ typical assembly 
shown would provide an output of 2V at 
250mA in bright sunlight. 

Work seen when we visited the Wythen- 
shawe laboratories included the development of 
four-layer devices using diffusion techniques 
to give switching times of 10-15 millimicro- 
seconds. These consist of alternate p and n 
layers, 2 microns deep, and their characteristics 
may be controlled by making contact with one 
of the inner layers and feeding current via 
this control or gate electrode. Application 
of impulsive signals to the gate will change 
the device from the high to the low impedance 
mode similarly to the effect already well 
known in silicon controlled power rectifiers. 

The two devices shown were an audio- 


. frequency and a high-frequency four-layer 


triode. In the former the starting material 
is p-type silicon with n-type regions diffused 
in each surface. Three wires are alloyed 
into dice cut from slices of this material, 
and after a sequence of etching operations 
zones of p- and n-type silicon are regrown 
at the bases of the wires so that the desired 
four - layer cross - sectional structure is 
obtained. This audio-frequency device is 
expected to find wide application for replacing 
transistors in low-voltage circuits, replacing 
mechanical relays and switches, generating 
high-voltage pulses, and for inclusion in 
mixed thermionic/semiconductor circuits. 
Development of the high-frequency four- 
layer triode is still in its early stages. The 
object is to produce a device with a switching 
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Fig. 4—Variable capacitance diode, showing active 
element enlarged on the right 


time of the order of 10 millimicroseconds and 
a triple diffusion process is being followed in 
order to achieve the very narrow inner 
regions required. When fully developed, 
this device will possess a mesa-type structure 
and, because of the two advantages of high 
trigger voltage and low sustaining voltage, 
it is expected to fill a considerable gap that 
now exists in the field of semiconductor 
devices with respect to high-frequency, high- 
power devices. 

Silicon of extremely high purity for use in 


special devices and in development work is ° 


produced at Wythenshawe by the hydrogen 
reduction of silicon tetrachloride on a hot 
tantalum filament, followed by further puri- 
fication by the float zone process. The float 
zone equipment will handle bars 12in long and 
jin diameter. At present it can be used 
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for work in a gas atmosphere only, bu. work 
on an internal coil vacuum system is under 
way. In another laboratory a zone refining 
equipment enables the silicon bar to be 
refined under vacuum or gas by an external 
r.f. coil system. The gas atmosphere used is 
argon plus 5 per cent hydrogen, both being 
purified to an oxygen content of less than 





Fig. 5—Testing a solar battery assembly 


5 p.p.m. and a very low moisture content. 
This equipment is powered by a 1 Me/s, 
5kW high kVA induction heater. 

With the development of semiconductor 
devices, the tolerances on various material 
parameters are being tightened and various 
techniques are in use for correcting the 
orientation of the crystallographic planes 
with respect to the lapped or etched surface 
of the silicon slice, which is particularly 
important in mixed alloy, diffused devices. 
An X-ray production method for this purpose 
which was developed and designed at 
Wythenshawe involves simply reflecting an 
X-ray beam from the crystal plane on to a 
geiger counting tube and moving the crystal 
on a goniometer table to obtain maximum 
pick-up on the tube, the tube being set at the 
appropriate Bragg angle to the crystal and 
X-ray beam. This method involves no 
specimen preparation and the complete 
operation takes three minutes per specimen 
with an accuracy of a few minutes of arc. 





Woven WEBBING FreiGut Nets.—A freight net 
Thomas French Sons, 


recently ag te by 
Ltd., Chester Road, Manchester, is built up from 
— nylon webbing slotted at intervals to permit 

the interposition of transverse lengths of webbing of 
similar construction. The slots are integrally woven 
into the in such a manner that there is no 
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Non-Ferrous Metals in 1959 


In the January 1, 1960, issue of THE 
ENGINEER outstanding metallurgical events 
of 1959 were considered and the available 
space limited us to ferrous metals. Turning 
now to the other side of the picture one 
may ask what non-ferrous metals were in 
use. In his 1958 Dictionary of Metallurgy, 
Dr. Merriman listed the physical properties 
of no less than fifty metals. 

To judge from the morning papers’ 
reports of the commodity markets one would 
think the metals limited to copper, tin, lead, 
and zinc. But if one turns to the specialist 
weekly periodical intended for those who 
work in the metal industry, lists of prices 
may be found for upwards of thirty primary 
non-ferrous metal ingots. In addition, it 
gives the prices of many standard alloys 
and recognised varieties of scrap metals. 

The ailoys may be made from virgin 
metals or from so-called secondary metals ; 
the former being smelted from natural ores 
and the latter being almost identical in 
chemical composition but produced from 
the treatment of scrap metals. 

Prices are furthermore given for many 
semi-fabricated products, such as sheet, 
strip, circles, plate, wire, and tubes ; such 
prices vary of course according to dimen- 
sions and quantities. 

As the main users of the established 
metals and alloys, and as potential users of 
metals and alloys now becoming com- 
mercially available, engineers and designers 
must consider their availability, prices and 
properties. Table I may help to that end 
by placing the most used metals in groups, 
arranged in order of price where that is 
available. 

In column (1) are listed the well-known 
metals, which are readily available and sold 
in such large quantities that they are priced 


Taste I—Non-Ferrous Metals in Use in 1959, Listed in Descending Order of Price 


Per ton 


Cerium 
Calcium . 
Molybdenum 
Tellurium 
Bismuth 
Cobalt 
Cadmium 
Chromium 


Titanium (Billet) 
Tungsten 


per ton. In column (2) are listed other 
metals, some of which are used in relatively 
large quantities for alloying with the more 
common tonnage metals, but as the metals 
listed in this column are less common they 
are priced by industry in pounds. In column 
(3) are listed the so-called precious metals 
of the platinum group with gold and silver ; 
all of them so relatively costly that industry 
prices them per ounce. 

To simplify the picture let this table have 
only those three columns, but one may find 
lanthanum, the commonest and most basic 


of the metals of the rare earth group, quoted 
in the unit also used for germanium as 
15s. per gramme. Mercury, as the only 
common metal which is liquid at ordinary 
temperatures, is quoted as £72 per flask. 

Technical literature is nowadays replete 
with references to the results of State-aided 
researches into the properties of the 
“nuclear”? metals, uranium and thorium, 
and of the metals which interest the designers 
of supersonic aircraft and rockets, such as 
titanium, zirconium and beryllium. Of 
these only titanium billets had become quoted 
in December, 1959, as may be seen in 
Table I. However, beryllium had become 
well established as an alloying element for 
copper strip, rod and wire, and towards the 
end of 1959 it had arrived as an exciting 
novelty in the form of sheets and tubes of 
the almost pure metal, which were extremely 
costly and not yet commercially priceable. 

From these figures it is clear that the 
non-ferrous metals of interest to most users 
in 1959 were those priced by industry in 
tons, and listed in column (1) of Table I. 
It is fortunate for the users that at least eight 
of these metals are now well served by the 
regular issue of reliable technical informa- 
tion. It was not until 1926 that the present 
most helpful series of abstract services, 
Bureaus of Information, and Development 
Associations, commenced to become avail- 
able to potential users of the most widely 
used metals and alloys. It is here convenient 
to consider them in the order in which they 
appear in the above table. 


TIN 


During 1959 the Tin Research Institute 
headquarters and laboratories in Middlesex, 
in association with their colleagues in eight 
other countries, continued to survey the 
whole field of usage of tin, its alloys and its 


Per ounce 


Rhodium .. 

Platinum ... . 

Iridium 

Ruthenium 

| Fer 
Palladium. .. 

Indium ‘ 
sai ceed © Sekt ode iden 
Osmium ... 

Osmiridium 


compounds. Their quarterly journal. Tin 
and its Uses, recorded much that was of value 
and some items which were of more than 
technical interest, such, for example, as the 
fact that 1959 was the centenary of “ Big 
Ben.” (Bell metal is a tin rich bronze.) 
Inestimable millions have benefited from 
the widespread developments which followed 
the production of the first tinned food just 
over 150 years ago. Partly for that reason 
tin continued to be used more widely, even 
if through the great expansion in the electro- 
lytic coating of tinplate more thinly, in the 


storage of foodstuffs, despite its relatively 
high price per ton. 

In the eight years since the Tin Research 
Institute announced their discovery of tin- 
nickel electroplate it has found numerous 
applications in industry. Produced by the 
simultaneous deposition of equal numbers 
of atoms of tin and nickel it is a hard, non- 
magnetic, and corrosion resistant alloy 
surfacing for steel. 

Tin research and metallurgical education 
are now closely linked. Only a few years 
ago Dr. J. W. Cuthbertson left the Institute 
to become Professor in Nottingham Univer- 
sity. Now in 1959 another of its valued staff, 
Dr. E. C. Ellwood, has been appointed 
Professor of Metallurgy in the Royal College 
of Science and Technology, Glasgow. 


NICKEL 


Ever since the two largest producers of 
nickel joined forces thirty-four years ago, 
and set up a bureau of information on nickel 
in each of the countries most likely to use 
that metal and its alloys, abstracts of current 
published information have continued to 
be issued in a monthly summary entitled 
The Nickel Bulletin. 

In recent years this has been supplemented 
by specialist booklets on Wiggin nickel 
alloys, of admirable authority and clarity. 
Herein one may read, for example, how 
nickel alloys behave in contact with hydro- 
chloric acid, hydrogen chloride and chlorine 
or, from another booklet in this series, how 
the alloys behave in caustic alkalies. 

Still another source of information on the 
now very numerous and successful alloys of 
nickel which cannot fail to interest all 
engineers is the technical journal of Henry 
Wiggin and Co., Ltd. Recent issues of 
this Wiggin Nickel Alloys have contained 
schematic diagrams in colour, illustrating the 
use of nickel alloys in sea-water evaporators, 
and in the “‘ Stone-Vapor Steam Generator.” 
There seems to have been a place for one or 
other of the nickel alloys in almost every 
mechanical, electrical and marine engineering 
development in 1959. A major addition in 
this field of knowledge was the book by 
W. Betteridge, The Nimonic Alloys; see our 
review in our August 21, 1959, issue. 


COPPER 


Facts about copper continued to be made 
available during 1959 by publications freely 
obtainable from the Copper Development 
Association, 55, South Audley Street, London, 
W.1. Twice a year it now produces a survey 
which covers the broad fields of copper 
mineral resources, production, fabrication 
and properties. 

The breadth of the fields is indicated by 
the fact that the January survey contained 
no less than 162 bibliographical references 
and three pages were needed to list therein 
the publications of the British Standards 
Institution relating in varying degrees to 
copper and copper alloys, and to products 
for which they are used, which became 
available during the previous six months. 
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Upwards of fifty special publications, of 
potential value to students and users of 
copper, have by now been issued by the 
Copper Development Association. These 
cover general and historical, architectural 
and plumbing, agriculture and horticulture, 
electrical engineering and, the most numerous 
group, metallurgical and engineering subjects. 
For those who desired to be kept more 
closely informed of the current developments 
in the technology of copper, a separate 
monthly publication was provided, Copper 
Abstracts. There was, however, a much 
more easily read third publication of the 
Copper Development Association available 
and welcome to many who are engaged in 
engineering and technology of all kinds. 
This was its journal, Copper, a glossy quarto 
information magazine containing attractive 
and instructive coloured illustrations of 
present-day uses of copper and its alloys. 

Copper roofing remained the choice of 
architects for notable buildings and, during 
1959, was to be seen covering the new 
Planetarium in London and, on the far side 
of the globe, covering Australia’s new 
Academy of Science building at Canberra. 


ALUMINIUM 

The year 1959 was notable for the publicity 
given to the struggle for the control of 
Britain’s oldest aluminium company. This 
occurred at a time when the world output 
of aluminium had reached a total of nearly 
4,000,000 tons a year. Thus, within the 
lifetime of a man, aluminium has changed 
from being an expensive curiosity of the 
laboratory to a metal so important to the 
peoples of the world that its volume now 
exceeds that of all other non-ferrous metals. 
The U.S.A. produces over a million tons a 
year ; Canada, and Russia with its satellite 
countries, each produce about 750,000 tons 
of aluminium. Lacking the essential rela- 
tively cheap electricity from hydro-electric 
power, the output of virgin aluminium in the 
United Kingdom has remained at about 
30,000 tons a year. But its fabrication in 
industry supplied ten times that weight of 
products of aluminium. The United King- 
dom has been importing 200,000 tons a year, 
mainly from Canada, and recovering 100,000 
tons a year from scrap. 

The output of aluminium in 1959 was 
about twenty-five times greater than it was 
thirty years before, when one had thought of 
the metal mainly in connection with develop- 
ments in aviation. The largest user of 
aluminium is now road transport, which 
takes about 20 per cent of the semi-manufac- 
tures of aluminium ; building, structural 
engineering and packaging are the next 
largest users of this metal. 

In a paper on “ Aluminium Technology 
and Railway Rolling Stock,” presented to 
the Institution of Locomotive Engineers last 
October, it was stated that a complete design 
study is being undertaken for an aluminium 
main-line coach, and this is being based on 
the matrix force system of stress and strain 
analysis. In November it was reported that, 
of the 1000 diesel railcars produced at Derby, 
414 were in aluminium alloy. By 1959 
unpainted aluminium alloy coaches had aiso 
appeared as some of the electric trains of 
the underground railways of London. Much 
use was also made of aluminium alloys 
during 1959 in the upperworks of many 
ocean-going ships. 

The Aluminium Development Association, 
33, Grosvenor Street, London, W.1, con- 
tinued to issue authoritative brochures and 
its quarto-sized information magazine, The 
Aluminium Courier, gives one illustrations of 
many of the ways in which aluminium alloys 


now serve, 





ZINC 

Of the four base metals, copper, tin, lead, 
and zinc, which since 1882 have been largely 
marketed through the famous London Metal 
Exchange, zinc is a relative newcomer. The 
statistics of the first three metals commence 
at the year 1801, when zinc, or spelter as it 
was then known, was an unimportant metal. 
Statistics of the annual smelter production 
of zinc are, however, available from 1841. 

During 1959 the technical reference library 
of the Zinc Development Association, 34, 
Berkeley Square, London, W.1, continued 
to cover the world literature on the use of 
zinc and its products. The monthly booklets 
of Z.D.A. Abstracts reviewed this wide 
field. It should be noted that these zinc 
abstracts have recently become more truly 
worldwide in their coverage, for they now 
include references to work in U.S.S.R. and 
Czechoslovakia as well as Western Europe, 
U.S.A., and Australia. The more important 
items of new information are readily sought 
in this way, especially as the abstracts 
published in the previous years have been 
conveniently summarised in annual index 
booklets. 

So widely is zinc now used for the protec- 
tive coating of steel that reference should also 
be made to the Hot Dip Galvanisers Associa- 
tion. Many abstracts refer to developments 
in hot dip galvanising and other forms of 
zinc coating, such as sherardising, metal 
spraying, and zinc and cadmium plating. 
In the latter field one notes steady progress 
in the production and use of Zintec. In this 
electro-plating of steel strip and sheet the 
coatings of zinc may, if desired, be of differ- 
ent thicknesses on the two sides of the steel. 
Thus in a petrol tank, for example, the steel 
is provided with a thicker, more corrosion 
resistant coating on the side more exposed 
to attack by corrosion in service. 

There was increased use of special alloys 
of zinc in the form of die castings, for 
details of which one should refer to the Zinc 
Alloy Die Casters Association. No less 
than nineteen technical booklets have been 
made available, which cover the many 
aspects of zinc die castings, such as their 
manufacture and properties, their machining, 
plating and durability. 

Furthermore centres of technical educa- 
tion will be helped by a new teaching aid, 
provided by the Z.A.D.C.A., which now 
supplies, without charge, a set of five coloured 
wall charts, 20in by 30in, especially prepared 
to acquaint engineering students with the 
pressure die casting process. 


LEAD 
Although the history of the usage of lead 
extends to remote periods of recorded time, 
and early lead workings have been traced 
throughout the Mediterranean countries, 
the provision of systematic technical data 
about this metal lagged behind some of the 
newer metals. It was not until 1953 that 
the Lead Development Association, 18, 
Adam Street, London, W.C.2, was formed 
by the principal Commonwealth producers. 
It now has a lead sheet and pipe section, 
which centralises thought on the traditional 
uses of lead for water pipes, church roofs, 
and later chemical plant and paints. More 
recently much lead has gone to the manu- 
facture of electricity storage batteries and 
cable sheathing. Now it finds an additional 
outlet in atomic energy as massive biological 
shielding. On the other hand, minute spheres 
of lead to a closely controlled specification 
are used in the production of transistors. 
During each of the last ten years the 
United Kingdom has used between 293,000 
and 358,000 long tons of lead ; mainly for 
cables (100,000), sheet and pipe (70,000), 


‘ research laboratories. 
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and batteries (30,000). More exact figures 
for the consumption of lead are tabulated 
for the years 1949-58, under thirteen head- 
ings, in a review of the services of the L.D.A. 
published in May, 1959. 


THE More CostLy METALS 

Reverting to Table I, there remain the 
many metals sold per pound or per ounce. 
Space will not permit reference to each of 
them but the following should be noted. 

Cobalt.—In 1959 we received copies of a 
new quarterly publication on cobalt and its 
uses, entitled Cobalt, in the form of a quarto- 
sized technical information magazine pub- 
lished by the “Centre d’Information du 
Cobalt,” 35, rue des Colonies, Brussels, 
Belgium. It is published in both English 
and French editions. Ten years ago cobalt 
was in short supply and placed on the 
critical list. There were then only three 
sources of primary metal on the American 
continent ; in 1959 there were nine. Cobalt 
is no longer in danger of short supply and 
by late 1959 the world production capacity 
was estimated to reach more than 20,000 
short tons. This is good news for the 
potential users of hard-facing cobalt-base 
alloys, permanent magnets, and the special 
cobalt containing alloys which have been 
used in jet engines. 

Titanium.—To meet the demands for 
what are termed “ new metals” the Metals 
Division of Imperial Chemical Industries, 
Ltd., has spent some £10,000,000 and their 
production of titanium, zirconium, and 
beryllium was described at the end of 1959 
(see THE ENGINEER, December 18, 1959, 
pages 819-21). Summaries of published 
information on titanium and its alloys are 
issued by I.C.1., Ltd., in bi-monthly booklet 
form entitled Titanium Abstracts Bulletin. 
These summaries offer a very convenient 
way of studying developments in the proper- 
ties, working and applications of these 
expensive but valuable new alloys. 

The Precious Metals.—Few engineers will 
design to use the metals listed in the third 
column of Table I, but several of these 
metals already play important roles in many 
scientific applications. A_ relatively few 
specialist firms make these precious metals 
their subjects of study. Closely connected 
with the South African platinum mines are 
Johnson Matthey and Co., Ltd., whose well- 
printed Platinum Metals Review had reached 
its third volume in 1959. Herein one may 
find a quarterly survey of research on the 
metals platinum, palladium, rhodium, iridium, 
osmium and ruthenium. 

Similarly closely connected with the vaiu- 
able by-products of the Canadian nickel 
industry, the Mond Nickel Company, Ltd., 
is world-famous for separating and refining 
all precious metals. In 1959 it described 
how palladium added to some established 
filler alloys can result in improved high 
temperature brazing. 

A publication, Products of the Rare Earth 
Group, has just been issued by Johnson 
Matthey and Co., Ltd., 73-83, Hatton 
Garden, London, E.C.1, from whom 
it is available free on request by any who 
wish to study this potentially valuable and 
very topical range of materials. Elements 
of a sub-group of the periodic table have 
now emerged and become tangible because 
new techniques for the production of the 
rare earth elements in a state of high purity 
have been developed in the Johnson Matthey 
All of the sixteen 
rare earth metals have been remelted into 
ingots or rods. Lanthanum, cerium, neo- 
dymium, praseodymium, yttrium and gado- 
linium have been successfully extruded, and 
subsequently drawn to fine wire. 
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Progress in Nuclear Energy: Series XI. 
Plasma Physics and Thermonuclear 
Research. Edited by C. LONGMIRE, ef al. 
Pergamon Press, Ltd., 4 and 5, Fitzroy 
Square, London, W.1. Price 105s. 

THE papers on thermonuclear research 
presented to the second international con- 
ference on the peaceful uses of atomic energy, 
at Geneva in 1958, represent the best single 
body of information yet available to both the 
specialist and the non-specialist student of 
this field of work. There are to be found 
review articles of admirable lucidity survey- 
ing progress in various countries, articles 
outlining the various approaches to the 
problem of magnetic containment of a hot 
plasma, and detailed studies of particular 
experimental and theoretical problems. Few 
of the 100 or so papers presented at Geneva 
are yet seriously out-of-date ; many of them 
are still valuable mines of information. 

The present book published by Pergamon 
Press reprints thirty-six of the Geneva 
papers, and one extra paper, a review of 
some Russian work by I. V. Kurchatov, 
published at about the same time. The 
principal national review papers (Alfvén, 
Teller, Artsimovitch, Biermann, Thonemann) 
are all there ; so are review papers covering 
the three principal magnetic configurations 
used for confining plasma (pinch, stellarator, 
magnetic mirror). Approximately 230 pages 
are devoted to the principal papers on the 
pinch configuration. The stellarator (forty- 
seven pages) and the magnetic mirror con- 
figurations (sixty-eight pages) are less fully 
covered. Theoretical papers dealing with 
hydromagnetic shock waves, run-away 
electrons, synchrotron radiation, the pro- 
posed Astron thermonuclear reactor, hydro- 
magnetic stability and a number of related 
topics complete the volume. The selection 
thus serves to cover the main direction of 
the research reported on at Geneva. 

The principal omissions are papers on 
energy balance problems, papers by Russian 
workers on the excitation of oscillations by 
electron beams, and papers on ion cyclotron 
oscillations. While some of the sixty or so 
omitted papers were of only ephemeral 
value, nevertheless such drastic selection 
means that the volume is of doubtful value 
as a reference work. The editors of this 
volume do not inform the readers of the 
principles governing their selection. More- 
over, the editors have supplied neither 
abstracts, titles nor authors of most of 
the omitted papers ; indeed it is nowhere 
explicitly stated that the volume represents 
only a selection of the Geneva papers. The 
book is mysteriously labelled Vol. I: 
apparently Vol. II will be a similar selec- 
tion of such papers as are presented at 
the next Geneva Conference, not a volume 
covering the present omissions. 

The book is bound to invite comparison 
with the “authorised” version of the con- 
ference proceedings, which has now been 
available for some nine months, published 
by the United Nations. The United Nations 
version costs just under twice as much, con- 
tains all papers, and includes a full record 
of the discussions. The texts used are not 
in all cases identical ; and both contain 
misprints, often different—a useful point 
to be remembered by perplexed readers. 
While in one or two cases the Pergamon 


version contains material not included in the 
authorised version, in some cases the Per- 
gamon editors appear to have relied on 
the preprints issued at the conference : the 
important theoretical paper of Rosenbluth 
on pinch stability has been printed without 
a glossary of symbols, and with an important 
diagram insufficiently labelled ; the reprint 
of the paper by A. C. Kolb on fast-rising 
mirror fields omits important material pre- 
sented at the conference, the mathematics 
contains a large number of errors or misprints 
(not all of them obvious) and three of the 
six diagrams referred to in the text are 
missing. 

In such circumstances, the volume under 
review cannot be recommended as superior 
to the United Nations publication in respect 
either of completeness or accuracy. It is, 
however, cheaper ; and all the papers in it 
are authoritative accounts covering most 
aspects of contemporary research into con- 
trolled thermonuclear reactions. 


A Short History of Scientific Ideas to 1900. 
By CHARLES SINGER. Oxford University 
Press, Amen House, Warwick Square, 
London, E.C.4. Price 35s. 

It is related of Louis Agassiz that he once 
received a request to deliver, before a work- 
ing men’s club, a lecture on fishes. He 
replied that it was a thing impossible : he 
would, however, be glad to offer them “a 
course of lectures on a fish scale.” This 
story may be recalled by many readers of 
Dr. Singer’s latest book : A Short History 
of Scientific Ideas to 1900 (Oxford, at the 
Clarendon Press), in which the author 
compresses into 516 well illustrated pages 
the ideas of some 550 philosophers, scientists 
and men of letters. If, as stated in the 
““ Preface,” Dr. Singer’s aim has been “ to 
give an elementary idea of how science 
came to occupy its distinctive position in 
the life of our own time” it still remains 
necessary to read the book with close atten- 
tion and to remember, with the author, that 
the great aim of science “is to make the 
world intelligible, or at least describable.”’ 
The world has certainly good reason to be 
indebted to those who, like Fontenelle 
(1657-1757), have popularised science, an 
activity dear also to the heart of Louis 
Agassiz, whose Lectures on Comparative 
Embryology (1854) are referred to by Dr. 
Singer and who was devoted to the need for 
sO expounding science as to demand from 
the student “ only a minimum of preliminary 
knowledge.” Did he not sit, during meals, 
at the head of one of the tables in the com- 
bined dining and lecture room, often lectur- 
ing about a fish, the remains of which lay 
upon the plates ? 

To us no part of Dr. Singer’s book proved 
more refreshing than section (VII) entitled 
“The Insurgent Century (1600-1700).” 
While the century in question witnessed a 
momentous exposure of errors in the mech- 
anical doctrines of Aristotle, it will be 
remembered that the Stagirite remains an 
unsurpassed promoter of learning. Did 
not Dr. Johnson quote, with great warmth, 
a saying of Aristotle to the effect that there 
was the same difference between one learned 
and one unlearned as between the living 
and the dead ? It is the exposition given in 
regard to what is called the ‘ downfall ” of 


Aristotle that renders Section VII of Dr. 
Singer’s book so well worth reading and 
meditating; indeed, were Aristotle himself 
to see this book he would, we imagine, be 
quick to commend the author. 

Among other movements which illumined 
the “Insurgent” century were (1) the 
impetus given, particularly by Fontenelle, 
to the encyclopedic treatment of science, 
and (2) the introduction of the skilled 
mechanic into the service of science, a 
movement which Dr. Singer regards as 
having received important encouragement 
from Galileo. It was a celebrated economist 
who maintained that “ All good things which 
exist are the fruits of originality ’’ and while 
to the engineer this expression becomes 
more satisfactory when the quality of 
originality is associated with that of effort, 
great stimulation is to be found in a chrono- 
logical symposium of scientific ideas such 
as that compiled by Dr. Singer. Impressive 
indeed is the underlying recognition of the 
truth proclaimed by the poet Cowper in 
the well-known lines wherein he declares 
how : 

“ Knowledge dwells 

In heads replete with thoughts of other men ; 
Wisdom in minds attentive to their own.” 

It is to wisdom that we may best look for 
the technology which has been described as 
“science applied to the business of life” 
and here we are well advised to recall some 
words uttered during 1886 by Henry Robin- 
son Towne who, in a paper entitled ‘* The 
Engineer as an Economist,”’ remarked that 
‘““The true function of the engineer is, or 
should be, not only to determine how 
physical problems may be solved, but also 
how they may be solved most economically.” 
Since Towne delivered his paper the deep- 
ening of technological complexity has added 
greatly to the problems of the engineer, but 
so long as the qualities of imagination and 
diligence persist among entrants to all 
departments of engineering activity we may 
cherish good hopes for the future. Let us 
not forget the paragraph in his Essay Con- 
cerning Human Understanding (1690) wherein 
John Locke points out that * everyone must 
not hope to be a Boyle or a Sydenham ; 
and in an age that produces such masters as 
the great Huygenius and the incomparable 
Mr. Newton, with some other of that strain, 
it is ambition enough to be employed as an 
under-laborer in clearing the ground a 
little and removing some of the rubbish that 
lies in the way to knowledge.”’ Not seldom 
the work of the “ under-laborer’”’ proves 
momentous, as in the case of Thomas New- 
comen the iron-monger; Richard Ark- 
wright the barber and _peruke-maker ; 
Michael Faraday the book-binder’s appren- 
tice, and Sydney Gilchrist Thomas, the 
police-court clerk. The educational back- 
grounds and material resources of these men 
were slender indeed, but they possessed the 
rare capacity which Shakespeare had in 
mind when proclaiming that : 

** As imagination bodies forth 
The forms of things unknown, the poet’s pen 
Turns them to shapes.” 

We would like to suggest that a name of 
singular interest in the history of scientific 
ideas is that of Denis Papin, whose activities 
as mathematician and inventor have not 
always received the applause they merit, 
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notably in respect of his collaboration with 
Boyle and Hooke. 

He deserves mention, moreover, in respect 
of the contents of his Acta Eruditorom 
Lipsiae (1690), describing for the first time 
apparatus for the production of a vacuum 
by the condensation of steam under a 
piston. The same publication desctibes a 
device which appears to embody the essential 
characteristics of the modern centrifugal 
pump. The omission of Papin’s name is 
not cited in criticism of a book which deals 
with the history of scientific ideas rather 
than of mechanical engineering. There is, 
however, a region between the two subjects 
which may be regarded as common ground, 
ground from which has sprung much of the 
essential apparatus of our civilisation. It is 
to the workers and potential workers in this 
common ground that Dr. Singer’s admirable 
book is primarily addressed, and we can 
think of no compilation more likely to 
stimulate their intellectual activity so long 
as they follow, when studying it, the plan 
laid down by the author. 


Uber Herde Elastischer Wellen in Isotropen, 
Homogenen Medien. By FF. Gass- 
MANN. Die Interpretation von Seismischen 
Reflexionsmessungen mit Abgebrochenen 
Potenzreihen. By MAX WEBER. Mitteil- 
ungen aus dem Institut fiir Geophysik, 
No. 34. Eidgenéssische Technische Hoch- 
schule, Leonhardstrasse 33, Ziirich, 6. Free 
to scientific institutions on application. 

In this publication are collected two papers 

which had previously appeared in Geofisica 

Pura E Applicata, Volume 40, 1958, page 55 

and page 19. In ‘* Sources of elastic waves 

in isotropic, homogeneous media,”’ Professor 

Gassmann considers the solutions of the 

scalar wave equation, and gives an expres- 

sion in spherical co-ordinates of the density 
and flow of energy in the case of small 
displacements, and also deals with general 
multiplets satisfying the equation of motion. 
As special cases, multiplets with excitation 
of finite length and multiplets with periodic 
excitation are considered, and solutions of 
the equation of motion and of curl s=0 
and div s=0 are given. It is also shown 
how elastic waves whose origin is a region 
of finite extent in the sense given by Stokes 
can be approximated by elastic multiplets. 

Some indications are given of how to find 

the functions of excitations and the energy 

of an elastic multiplet by measuring in 
the interior of the medium components of 

s or 5, &c. The same problem is con- 

sidered in the case of a single elastic pole 

if the measurements are made at the surface 
of an elastic half space. 

Dr. Weber, in “Interpretation of seismic re- 
flection measurements with broken-off power 
series,” treats in a general and exact manner 
the problem of seismic reflection in a uni- 
axial, inhomogeneous medium, the assump- 
tion being that the travel time function can 
be represented by a _ broken-off power 
series. In addition, an approximate solution 
for inclined surfaces of discontinuity and 
an example are given. 


The World’s Lighthouses Before 1820. By 
D. ALAN STEVENSON. Oxford University 
Press, Amen House, Warwick Square, 
London, E.C.4. Price 63s. 

Many of the world’s lighthouses, lightships 

and other aids to navigation have a fascinat- 

ing history both in respect of their establish- 
ment and their equipment. Hearsay is also 
quoted as true history in many instances. 

Some of these interesting details can be 

gleaned from books and papers not readily 

accessible to lighthouse engineers and admini- 





stration authorities which are naturally 
spread all over the world. In The World’s 
Lighthouses Before 1820 Mr. Stevenson has 
not only collected the details into one book 
but has also given sound reasons for dismiss- 
ing much of the hearsay referred to above, 
so that the true history of these aids to 
navigation has been revealed. Similarly, 
the development of illuminating apparatus 
and fog signals over this period has been 
treated logically and fully. This is a veritable 
catalogue on lighthouse development and 
as such is a notable addition to the library, 
not only of those connected with the require- 
ments of lighthouses but also surely of the 
historian. It is most fitting that this work 
should have been written by a member of 
one of the most illustrious families con- 
nected with lighthouse building. 

There is to be a second volume on light- 
houses, 1820-1960, by the same author 
which should also be of great value if 
prepared with the immense care and detail 
with which Mr. Stevenson has prepared the 
book under review. 


Worked Examples in Applied Mechanics. 
By W. C. Durney. Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker 
Street, London, W.C.2. Price 12s. 6d. 

THis book is a collection of questions from 

examination papers in the subject of Applied 

Mechanics. A number of these questions 

are presented as exercises for the reader, but 

to most of them detailed solutions have 
been added. The standard is that of the 

Ordinary National Certificate and the ques- 

tions are representative of mechanical engin- 

eering practice. This is not a text book, 
but here and there are notes about the basic 
principles upon which groups of solutions 
depend. The declared aim of the book is 
achieved and it will greatly aid those who 
seek opportunities to gain practice in solving 
problems typical of mechanical engineering. 

This is the most reliable way of becoming 

conversant with the arithmetic of applied 

mechanics in industry. 

In any technology, accuracy of terminology 
is specially important to the student even 
though it may not be essential to anyone else. 
It is consequently unfortunate that in this 
book “‘ second moment of area ” is rendered 
as ““ moment of inertia” in accordance with 
an undesirable custom that probably origin- 
ated in the common use of the symbol I 
to represent this quantity. It is particularly 
regrettable that in at least one solution 
(page 71) true moments of inertia might 
properly be considered while the name itself 
is actually applied to “second moment of 
area.” Although few inveterate users of 
any term will abandon it, no matter how 
badly newcomers may be confused by it, 
there is a case for introducing substitutes 
for unsatisfactory names in a book of this 
kind, or at least for explaining why the 
conventional terms were better abandoned. 

The subjects considered are “‘ Strength of 
Materials,” ‘“‘ Forces in Frame Structures,” 
** Dynamics and Hydraulics.” Any student 
who has successfully worked through all the 
problems in this book has well consolidated 
his understanding of elementary mechanics 
applied to engineering. 


Books Received 


Bibliography on the Continuous Casting of Steel, 
1956-1959. (Bibliographical Series No. 21a.) Iron 
and Steel Institute, 4, Grosvenor Gardens, London, 
S.W.1. Price (non-members) 25s.; members 15s. 

The ages age pg te Analogy of Switching Cir- 
cuits, By Joseph M. and t C. Fitch, Jr. 


Engineering Experiment Ly ag Oklahoma State 
University, 
1 dollar. 


Stillwater, Oklahoma, U.S.A. Price 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


FLAT BOTTOM RAILWAY RAILS: 
STEEL FISHPLATES FOR RAILWAY RAILS 


No. 11: 1959. Price 17s. 6d. A completely new 
series of railway rails comes into being with the issue 
of these revised editions of these specifications. The 
new rails are those in the weight range of 65 1b per 
yard up to and including 110 1b per yard, and will 
be referred to as the “A” series. The standard no 
longer specifies sections for rails in the 115 Ib-120 |b 
per yard range, and sections remain unaltered for 
rails in the 25 lb-55 lb per yard range, as they do 
for the 60 Ib per yard rail. 

Since the existing series of flat bottom rail sections 
was introduced over thirty years ago, practices 
regarding the mounting of rails on sleepers have 
changed and considerable knowledge has been 
acquired regarding the distribution of stresses within 
the rail. In considering a revision of the sections, 
the British Standards Institution called on the prac- 
tical experience of railways using the old sections and 
their researches into way in which these might be 
improved. This experience led to the following 
conclusions : 

(1) Very high stresses can arise in the fillets joining 
the web to the head and foot of the rail. 

(2) High stresses can be induced in the vicinity of 
bolt holes under the wedging action of flat fishing 
angles. 

(3) Unequal top and bottom fishing angles lead to 
differential wear, resulting in tilting of the fishplates 
and deterioration of the joint. 

(4) A better disposition of available metal can be 
obtained by reducing the foet width, without affecting 
stability or giving an inadequate bearing area. . 

The British Railways 1091Ib per yard rail was 
designed as a result of similar studies, and in view of 
its satisfactory performance in 7000 miles of intensively 
loaded track, B.S.I. adopted it as the basis of design 
for B.S. 110A, and for the whole of the “ A ”’ series. 
That this design is well proportioned is borne out by 
the fact that the International Union of Railways 
selected it, and with very minor adjustments to meet 
certain continental requirements, it was adopted as 
the U.LC. 54 kg per metre rail. 

Compared with the old section the “ A’”’ rail series 
has larger fillet radii—that joining web to head being 
a compound radius. The use of equal top and 
bottom fishing angles has resulted in the reversion 
to the double angle foot, in order to obviate an 
unbalanced section with excess metal in the foot. 
Foot widths have also been reduced, again allowing 
a better disposition of metal within the section. The 
sides of the head have been tapered at I in 20, which 
not only gives additional metal to resist side wear but 
also increases the width of the top fishing table. 

The old rail series had a head radius of 9in, which 
corresponds to the radius to which rails normally 
wear in service. The increasing trend towards 
heavily loaded wheels of small diameter does, how- 
ever, induce high stresses when tyres are new and 
makes a larger radius desirable at the point of 
contact. These two conflicting requirements have 
been met by the introduction of a compound radius 
in the larger sections, 12in over the central portion of 
the head, followed by a sharper radius to give an 
overall average approximating to 9in. This offers the 
added advantage of reducing the tendency towards 
“‘ corner shelling.”’ For sections below category 95A, 
this compound radius is of less S significance 
and a simple 12in radius is emplo 

No. 47 : 1959. Price 20s. With the re-design of 
the heavier rail sections, opportunity has been taken 
to incorporate in a revised standard for their fish- 
plates the experience gained since the previous series 
was devised. Since fractures in fishplates frequently 
originate at the very top, the new fishplates have 
been designed to minimise the stresses at this point 
by using the largest practicable radius and raising 
the neutral axis. In order to achieve this, the bolt 
holes are located slightly below the neutral axis. 
The contour of the top of the fishplate is such that 
contact between it and the flange of a fully worn 
tyre could only occur under the abnormal combina- 
tion of maximum rail headwear and sidecutting. 


SPRING CALIPERS AND SPRING DIVIDERS 


No. 3123:1959. Price 4s. This publication 
specifies requirements for spring calipers and spring 
dividers with rectangular section, squared section, 


‘and covered section legs. 


Co nents of spring calipers and dividers are 
ae nd detailed consideration 


rarely su as spares, and 
has only ven to those parts which directly affect 
the quality, =, ming and life of the complete 


instrument. To this cad, the material, heat-treatment, 
manufacturing and testing clauses are designed to 
ensure that the instruments are satisfactory. 









LC.E. “General Conditions of 
Contract” 


THE ENGINEER AS ADJUDICATOR AND ARBITRATOR 
By F. NEWHOUSE, F.C.G.L., B.Sc., M.LC.E., M.Cons.E., M.I.W.E. 


The Consulting Civil Engineer's duties can be roughly divided into two parts : first, 
survey, design, drawing-up specifications and bills of quantities, drafting the 
contract and advising the client on choice of contractor ; secondly, supervising the 
construction of the works, including modifications of design, measuring works and 
preparing certificates for payment and dealing with contractors’ claims. Every 
civil engineering contract of any importance starts with the sixty-eight clauses of 
the ** General Conditions of Contract” (revised January, 1955), which are recom- 
mended for use by the Institution of Civil Engineers, jointly with the Association 
of Consulting Engineers and the Federation of Civil Engineering Contractors. 
The following article analyses the ambiguities and contradictions in some of the 
clauses, whose combined effect is to leave the employer, the contractor and the 
engineer in a state of uncertainty as to the equity of a contractor's claims, a 
contractor's rights, the employer's rights and the engineer’s duty. Certain clauses, 
principally clauses 6, 17 and 20(2), help the contractor, while nearly all the 
remainder help the employer, especially clauses 8, 11, 12 and 52. Clause 11 is 
picked out as being the one most in need of redrafting, while clause 52 can be used 
to hamstring the engineer, and consequently the employer (the consulting engineer's 
client). The engineer is hampered in adjudicating on a claim by the fact that his 
decision is not final. It can be rejected by either the contractor or the employer, 
and arbitration can be demanded before an independent engineer, acting with the 
powers allotted to him by the Arbitration Act of 1950. An engineer can, of course, 
not become the arbitrator of the 1950 Act on any works of which he has been “ the 
Engineer” of the Institution of Civil Engineers’ Conditions. A brief description is 
given of the powers of an engineer as arbitrator, showing how much easier his 
problems are than in the cases where he has merely been “ the Engineer” of the 
1.C.E. Conditions, despite the fact that there are more than twenty ways in which 
an arbitrator can be guilty of misconduct, justifying an appeal to the High Court 
by either of the parties to a dispute. The article concludes by pointing out that 
while the 1.C.E. Conditions are indispensable in administering a contract, they 
could be made more valuable by redrafting a few clauses to eliminate ambiguities 


and inconsistencies. 


VERY civil engineer who is qualified by 

education and experience for the post of 
resident engineer on important works will be 
acquainted with the Institution of Civil 
Engineers’ “Conditions of Contract,” in 
which the duties of “the Engineer” and 
“ Engineer’s representative’ are specified. 
He will also have pondered on Clause 66 of 
these conditions, which lays down the 
routine for dealing with claims in which the 
Engineer has to adjudicate, and later in the 
same clause the routine for claims in which 
an Arbitrator is appointed by the President 
of the Institution of Civil Engineers. 

Differences between employer and con- 
tractor occur constantly on works, but are 
mostly of a nature that can, and should, be 
settled by the Engineer’s representative (the 
resident engineer) within the limits of his 
delegated powers. When major disputes 
occur, the Engineer himself must act. The 
important thing here is that the Engineer, 
when exercising his functions as laid down in 
Clause 66, is not an Arbitrator. Halsbury’s 
Laws of England (third edition) state quite 
clearly, in paragraph 8 of the ‘““ Comments on 
the Arbitration Act. 1950,” that “‘ An engineer 
is not an arbitrator where a contract simply 
provides that on certain matters his certificate 
is conclusive.” “* Simply ” in this quotation 
sounds like sarcasm. 

The Engineer will have entered into an 
agreement with his client, which should be 
as close as possible to the type agreement of 
the Association of Consulting Engineers. 
Clause 11 of the latter’s standard form of 
Agreement for Consulting Engineers is 
entitled “‘ Care and Diligence” ; it provides 
that “ in so far as any of their (the engineers’) 
duties are discretionary (they) shall act 
fairly as between the client and the contractor 
or contractors.” The “client” in this 


document is the same as the “ employer” 
in the Institution of Civil Engineers’ Con- 
ditions. The Association of Civil Engineers 
thus prescribes a moral attitude for the 
engineer, but offers no code of practice, 
which, therefore, the engineer has to evolve 
from his own experience. 

A claim, in the language of contracts, is a 
demand by the contractor for payment 
additional to the amounts shown in the 
bills of quantities. The grounds on which a 
contractor seeks to justify his claims fall into 
four main categories. First : changes in the 
design or scope of the works ; secondly, the 
occurrence of earth or rock different from the 
descriptions in the specification and bills of 
quantities ; thirdly, ambiguities, mistakes 
and omissions in the contract documents, 
and, fourthly, natural and social causes such 
as storms and earthquakes, fires, strikes, 
bankruptcy, war, &c. 

Clauses 63 to 65A of the “ Conditions ” 
deal with the fourth category of claims, 
which generally have to be handled by 
solicitors, who would require the Engineer 
as technical assessor only. In most contracts 
in normal times claims in this category 
seldom arise, while in any case they cannot be 
considered within the limits of this article. 

Practically every claim in the first three 
categories includes compensation for delays 
that are alleged to cause interference and 
disturbance of organisation and thus extra 
costs, because plant stands idle and has to 
be moved while labour is not fully employed 
and “overheads” (the stand-by of the 
contractor in any claim) mount and mount. 
All this, of course, in addition to agreeing 
new rates, based on actual contract rates, for 
any operation that is not coverable by any 
bill item. 

There is a number of clauses in the con- 
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ditions which give shelter either to the 
employer or the contractor. They are 
subject to abuse by either side, owing to lack 
of clarity. Those that help the contractor 
are Clauses 6, 17 and 20(2), while the ones 
that help the employer form practically all 
the rest of the conditions, the more important 
being Clauses 8, 11 and 12, of which Clause 11 
is the most vicious from the contractors’ 
point of view, and the most difficult to 
interpret “‘ fairly’ for the Engineer. Clause 
52. Sub-Clause 4, seems to give the Contractor 
a wide opportunity to evade his responsi- 
bilities, and puts the Engineer in the position 
of having to accept any statement the Con- 
tractor cares to make, as will be shown later. 

Permission has kindly been given by the 
Institution of Civil Engineers to quote the 
“Conditions” for the purposes of this 
article. Their complete title is “‘ General 
Conditions of Contract and Forms of 
Tender, Agreement and Bond for Use in 
Connection with Works of Civil Engineering 
Construction.” The latest edition is the 
fourth, dated January, 1955. 

Clause 11 reads as follows : 

“* The contractor shall inspect and examine 
the site and its surroundings and shall satisfy 
himself before submitting his tender as to the 
nature of the ground and sub-soil (so far as 
is practicable) the form and nature of the 
site, the quantities and nature of the work 
and materials necessary for the completion 
of the works and the means of access to the 
site, the accommodation he may require and, 
in general, shall himself obtain all necessary 
information (subject as above mentioned) as 
to risks, contingencies and other circum- 
stances which may influence or affect his 
tender.” 

The snags for the contractor are in the last 
three lines, but the words in the two paren- 
theses help him. It is not practical to say the 
contractor is to satisfy himself as to “* the 
nature of the ground and sub-soil”’ ; he can 
do little but study the information given in 
the contract documents in the form of verbal 
descriptions and, chiefly, vertical sections of 
borings. A contractor, by making a few 
additional borings in the time at his disposal, 
between the call for tenders and date for 
receipt of tenders, could not obtain informa- 
tion that had eluded the employer and his 
engineer. The clause appears to have been 
drafted to protect the employer, when he has 
been unable to allow his engineer sufficient 
time and funds for the investigation that a 
big civil engineering project requires before 
plans are made. In fact, it is seldom possible 
to be sure beforehand about the foundations 
of large buildings or the nature of all the 
“* sub-soil ” that may be met in long channels, 
banks or tunnels, for the reasons given in the 
preface to that authoritative work, Soil 
Mechanics and Practice, by Terzaghi and 
Peck (1948). If quantities and descriptions 
of the possible variations were inserted in the 
bills of quantities as “‘ provisional” items 
they would be as unrealistic as the rates that 
would have to be quoted for them by 
tenderers. Though it is not possible, on 
technical grounds, for the engineer or the 
contractor “to satisfy himself as to the 
nature of the ground and sub-soil,” it should 
not be beyond the wit of the professional 
bodies concerned to draft a clause that 
allows for the probability that there may be 
significant departures of unknown magnitude 
from the descriptions of these items in 
specifications. The new clause should formu- 
late rules to be followed when the inevitable 
occurs (perhaps as a sub-clause of Clause 11), 
while at the same time Clause 11 should be 
amended by leaving out at least the unaccept- 
able words “ satisfy himself . . . as to the 
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nature of the ground and sub-soil (so far as is 
practicable).” 

The question being dealt with in this 
article is the position of the Engineer when 
such claims occur under the present “* Con- 
ditions.” The Engineer, having made the 
contract documents which 
has accepted, has now to defend the Em- 
ployer’s interests, and, at the same time, be 
fair to the Contractor who has tendered on 
the basis of his (the Engineer’s) documents 
and plans. Attention is now drawn to a 
proviso in the first few lines of Clause 66 of 
the ** Conditions ”’ as shown in the following 
abstract : 

Abstract of Clause 66.—** If any dispute or 
difference of any kind whatsoever shall arise 
between the Employer or the Engineer and 
the Contractor . . . it shall be referred to and 
settled by the Engineer who shall state his 
decision in writing... to the Employer and 
the Contractor. Such decision... shall be 
final and binding upon the Employer and 
the Contractor until the completion of the 
work and shall forthwith be given effect to 
by the Contractor...whether notice of 
dissatisfaction is given by him or by the 
Employer as hereinafter provided or not.” 

The words to be noted are: “If any 
dispute or difference of any kind whatso- 
ever shall arise between the Employer or the 
Engineer and the Contractor.” Ordinarily, 
a dispute or difference could arise only be- 
tween the Engineer and the Contractor, for the 
Employer would not let the Contractor go to 
him over the Engineer’s head. If then the 
prescribed course is followed in which the 
Contractor submits any claim direct to the 
Engineer, it would appear to be the latter’s 
duty at this stage, only to inform the Em- 
ployer of the nature and amount of the 
claim. He should not discuss the matter with 
the Employer, or receive instructions from 
him, for, as soon as a claim is made, the 
Engineer is in the position of having to act 
“ fairly’ in the manner of adjudication of 
the dispute. He is not, however, an arbit- 
rator, for either party to the discussion may 
reject the Engineer’s decision and go to 
arbitration under the Arbitration Act, 1950. 
That is the great difference between the 
Engineer and the Arbitrator, for the latter’s 
award in any dispute is declared in the 
above Act to be final and binding. There 
is, of course, the right of appeal to the High 
Court, though the power to revoke the 
decision of an arbitrator is only exercised in 
a most cautious manner (Halsbury, paragraph 
41). If the Engineer had discussed a con- 
tractor’s claim with the Employer, it would 
be difficult for him to maintain that he had 
held an unprejudiced attitude to the claim. 
What is it that could be discussed between 
the Employer and the Engineer at this 
stage, as the Engineer should know more 
about the progress of the works and the 
difficulties encountered by the Contractor 
than the Employer can know ? The only 
purpose and subject of discussion would be 
a recital of the financial and administrative 
difficulties that would arise if the Engineer’s 
decision were in favour of the Contractor 
or exceeded some stated amount. If, there- 
after, the Contractor were so dissatisfied with 
the Engineer’s ruling that he decided to go 
to arbitration, the Employer would be at a 

disadvantage, for the Contractor could 
declare that the Engineer’s decision had 
been influenced by the Employer, a statement 
it would be difficult to refute. In such cir- 


cumstances any evidence the Engineer might 
give in favour of the Employer, could easily 
be discredited under hostile cross-examination 
by counsel. 

Counsel could refer to the Employer’s 


the Employer . 


relation to the Engineer, which is equivocal, 
for by Clause 1, Sub-Clause (c), of the 
“* Conditions,” the Engineer is only appointed 
“from time to time” by the Employer, or, 
to put it brutally, he can be sacked at any 
time. The sub-clause reads as follows : 

Clause 1, Sub-Clause (c).—‘** Engineer’ 
means...or other the Engineer appointed 
from time to time by the Employer and 
notified in writing to the Contractor to act 
as Engineer for the purposes of the Contract 
in place of the said...” 

Such action as sacking has probably never 
been taken, but the mere possibility should 
not be present in respect of a post whose 
occupant has such duties thrust upon him as 
are included in the “ Conditions,” especially 
in Clause 66. There is little doubt that 
counsel could make most harmful suggestions 
about the effect of Clause 1 (c) on any deci- 
sion by the Engineer. 

If the Employer had engaged some other 
engineer to advise him in an arbitration, 
because he did not agree with his own 
Engineer’s opinion, it would be open to 
Contractor’s counsel to call on the original 
Engineer to give evidence, a most undesirable 
event from the Employer’s point of view. 
It would seem that Clause 66, as it now 
stands, makes it imperative for the Engineer 
not to consult the Employer before deciding 
his own judgment on a claim, and, secondly, 
for the Employer to accept the Engineer’s 
explanations, unless he can find omissions 
or faults therein which cause the Engineer 
to amend his own previous judgment. Clause 
66, in its present form, gives the Engineer’s 
opinion a_ status, which the Arbitrator 
would find difficult to upset even if he 
wanted to. To maintain this status, Clause 
66 should be redrafted in such a manner 
as not to to put employer, engineer 
and arbitrator in the invidious positions 
that could arise under the present wording. 
Further, the Association of Consulting 
Engineers might care to consider whether 
Clause | (c), as now worded tends to put the 
Engineer under duress to decide disputes in 
the Employer’s favour, contrary to the 
provisions (quoted previously) of the Asso- 
ciation’s standard form of Agreement for 
Consulting Engineers to act “ fairly.” 

Clause 12 of the “‘ Conditions ” has seven 
sub-clauses. Sub-Clause (1) tries to make it 
impossible for the Contractor to make a 
claim. Sub-Clauses (2) and (3), however, 
foresee the possibility that he might “* reason- 
ably ” have a claim in certain circumstances, 
and then give instructions about the long and 
complicated series of actions he must take 
in such a case. Sub-Clause (4) defines the 
Engineer’s duties and powers. He can accept 
the Contractor’s claim, but may, if he likes, 
do so in such a way that the Employer does 
not have to accept it. (Does Clause 66 cancel 
this, or not ?) Sub-Clause (5) deals with 
procedure, while Sub-Clause (6) refers the 
whole matter to an arbitrator to be appointed 
as provided in Clause 66. Sub-Clause (7) 
says the Contractor can make further claims, 
if he wants to. 

The outstanding feature in this collection 
of sub-clauses is No. (6), which gives detailed 
instructions to the future arbitrator on how 
he is to think, what facts he is to consider and 
what his award is to be. It is suggested with 
respect, as the saying is, that the “* Condi- 
tions” could include instructions to the 
Contractor and the Employer about the refer- 
ences in the above arbitration, but should not 
include any suggestion of giving orders limit- 
ing the authority of the future arbitrator, as 
set forth in the Arbitration Act. 

Clause 8 gives the Engineer powers to issue 
“* further” drawings and instructions, that 
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is, presumably, “further” to the contract 
documents. It seems that any errors or 
omissions in such further drawings cannot 
be defended behind the entrenchments of 
Clauses 11 and 12, as the Contractor has not 
been required to study and agree the “* further 
drawings ”’ before they are enforced. 

We come now to Clause 17, which is 
necessary for successful control of the works 
by the Engineer, though a little puzzling when 
taken in conjunction with other clauses. The 
puzzling words are : “if any error shall. . . 
arise . . . the Contractor . . . shall at his own 
expense rectify such error...unless the 
error is based on incorrect data supplied by 
the Engineer... in which case the expense 
. .. Shall be borne by the Employer.” Errors 
and ambiguities do, unhappily, arise in 
contract documents, but it is not uncommon 
for the Engineer, in such cases, to rely on 
Clauses 11 and 12, previously discussed. 
These two clauses provide that the Contractor, 
having studied all the contract documents, 
visited the site of works, &c., has quoted 
rates in his tender sufficient to cover all mis- 
takes, omissions and other faults in the 
contract documents, as well as the vagaries 
of tide and tempest. An effort could, perhaps, 
be made to clarify the relation of Clauses 11 
and 12 to Clauses 8 and 17. At present these 
four clauses, taken together, form a lawyer’s 
paradise. 

While Clause 8 mentions only documents 
issued by the Engineer Clause 17 refers to 
incorrect instructions issued by the Engineer 
or Engineer’s representative. The latter’s 
powers seem somewhat elusive, for Clause 2 
both permits the Engineer to override his 
representative’s given approval and permits 
the Contractor to refer any decision of the 
representative to the Engineer. Clearly the 
powers and rights of the Engineer, his repre- 
sentative and the contractor should be 
clarified in some straightforward clause, 
eschewing the use of such words as “ rea: on- 
ably ” (not susceptible to precise engineering 
definition), but leaving the R.E. in no doubi 
as to the limits of his authority. 

The main ways of harrying a contractor 
with the help of the “ Conditions ” have now 
been discussed, far from fully, but sufficiently 
for the present. Now comes the study of 
those clauses which give the Contractor an 
“out.” They are three, namely, Clause 6, 
Clause 20(2), and Clause 52(4). Of these, 
Clause 6 is the strangest, especially when 
read in conjunction with Clauses 11 and 12, 
which come after it. Paraphrased, its effect 
is to admit that there might, after all, be 
ambiguities and discrepancies in the contract 
documents, which the Engineer can be asked 
to clarify. The Engineer is then to decide 
whether his clarification involves the Con- 
tractor in extra cost, because the Contractor 
had “no reason to anticipate the aforesaid 
ambiguity or discrepancy,” whereupon the 
Engineer “ shall clarify and the Employer 
shall pay” the extra cost. No question of 
arbitration here! Though this must ali be 
happening after the contract is signed and 
the work begun, Clause 6 admits the pos- 
sibility of ambiguities, &c., and says the 
Employer must foot the bill. How is this to 
be reconciled with Clauses 11 and 12, which 
premise that the Contractor has allowed for 
such faults in his tender ? Clauses 6 and 17 
seem to be in accord with a well-known 
principle of English jurisprudence, to the 
effect that any ambiguity in a document is to 
be construed strictly against the party that 
drew up the document, while Clauses 11 and 
12 seem to infringe this principle or deny 
the possibility of ambiguity or error. How- 
ever, the authors of the “* Conditions ” have 
retired from these impregnable 
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clauses, by introducing Clause 20, which 
ought to gladden the heart of every con- 
tractor’s agent. The first sub-clause of 
Clause 20 makes the Contractor responsible 
for everything all the time, but introduces 
the phrase “ excepted risk.” The point of 
this is that the Contractor has to be paid for 
expenses incurred owing to such risks, which, 
according to Sub-Clause 2, include “a cause 
solely due to the Engineer’s design of the 
Works.” 

The Engineer, exercising his duty to 
judge a claim as provided in Clause 66, and 
acting fairly as between the Contractor and 
the Employer (his client) as provided by 
the code of the Association of Consulting 
Engineers, deprived by Clauses 6 and 20 
and the laws of England of the right to make 
the Contractor responsible for not having 
spotted all the errors and ambiguities in his 
documents (if any), is driven to consider the 
Contractor’s claim from the Contractor’s 
angle, notwithstanding Clauses 11 and 12, 
to say nothing of 1 (c). By exercising his 
knowledge of the works, by the use of his 
resident engineer’s works’ diary, by scrutinis- 
ing the Contractor's break-down of his rates, 
he may hope to reduce the original claim 
substantially. He can no longer rely on 
Clause 11 to justify a refusal to give it 
consideration. 

Clause 52, in Sub-Clauses (1), (2) and (3) 
lays down the procedure—or ritual—to be 
followed by the contractor who proposes to 
claim for “ extra or additional” work. The 
first four lines of Sub-Clause (4) say no claim 
shall be admitted if the ritual is not performed 
exactly, but the last three lines in the same 
sub-clause give the Contractor an opening 
to skip all the ritual if he has notified the 
Engineer at the “ earliest practicable oppor- 
tunity’ that he is going to make a claim. 
Now, the O.E.D. says “ practicable ”’ means 
“feasible” and that “feasible” means 
“ practicable” and also “ serviceable” and 
“ plausible.” The Conditions appear to say 
that if a contractor can make a plausible 
excuse for not having claimed at once he 
can claim any time he likes. Surely, the 
engineer is entitled to ask the authorities 
who have produced “the Conditions” to 
say what they mean in clear English. How 
are the words “ earliest ” and “ practicable ” 
to be interpreted in the context of the 
Conditions ? What does the Association of 
Consulting Engineers mean by “ fairly ” ? 

If the Engineer advises his client, the 
Employer, to reject a claim, or alternatively 
the Employer refuses to accept the Engineer’s 
opinion that a claim should be paid, then 
the Employer and Contractor can negotiate 
direct. Such bargaining often brings agree- 
ment, because both sides wish to avoid the 
delay, expense and risks of an arbitration ; 
otherwise, an arbitrator is appointed by the 
President of the Institution of Civil Engineers 
at the request of both parties. 

The arbitrator will be someone quite uncon- 
nected with the contract under reference, 
or either of the parties to the dispute, and 
therefore cannot be the same person that has 
been the “ Engineer” of one of the parties, 
the Employer. He will usually be an engineer 
of experience in the kind of contract and 
works that are the subjects of dispute, and, 
will therefore be well acquainted with the 
Institution of Civil Engineers’ Conditions, 
and will have acted as the “‘ Engineer” in 
many claims made by contractors. Even 
if he has not previously been arbitrator, it 
will not take him long to grasp the spirit 
of the Afbitration Act of 1950, together 
with the authority and limitations imposed 
on him thereby. 

The Act is short and easy to understand, 


while the Institute of Arbitrators could 
provide reference to modern commen- 
taries when asked. There is always, of 
course, Halsbury’s “Laws of England” 
(Vol. III) as a guide to previous applications 
of the Act, in a section not too long, nor 
too difficult for the non-legal mind to 
follow. 

An engineer should realise that as Arbit- 
rator, he will be in a very different position 
from that of “the Engineer” to an employer. 
In the latter position he is a negotiator ; 
he can try and convince both parties separ- 
ately that his decision is fair to both. As 
Arbitrator he has to face the fact that there 
are over twenty ways of “ misconducting ” 
himself during the arbitration proceedings, 
ranging from taking bribes to asking one of 
the parties a question of which the other is 
not informed. He does not have to convince 
either party of the justness of his awards, 
but has to get enough evidence to convince 
himself. He cannot be called on to give 


reasons for his awards, but must be as aloof 
from all connected with the disputes as a 
judge. He will study the contract, of course, 
but is not bound by the instructions it 
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contains as to his procedure, though he 
should be prepared to justify to the High 
Court any action he has taken, in case either 
party appeals. Compared with the diffi- 
culties facing “the Engineer,” the work of 
the Arbitrator is straightforward. 

It is hoped that the necessity for a revision 
of the Institution of Civil Engineers’ ‘* Con- 
ditions ” has been demonstrated sufficiently. 
They give essential help to every engineer 
while drawing up contract documents and 
controlling works, but bear the marks of 
having been compiled by divergent minds 
that have been forced to accept compro- 
mises to meet the views of employer, 
engineer and contractor. Compromise has 
produced a document that is some- 
times inconsistent, and therefore causes 
sloppiness, both in drafting a specification 
and in the resulting tenders. All engineers 
are grateful for the ‘* Conditions,”’ but would 
be even more grateful if they were made 
clearer by re-drafting the clauses discussed in 
this article. Any new edition should also 
include a Code of Practice embracing the 
duties of all concerned in settling the final 
account of a contract. 


Electronic Boiler Control at Little 
Barford “B” Power Station 


The first electronic system of automatic boiler control in a C.E.G.B. power 
station is in operation at Little Barford ** B”’ power station, near St. Neots. The 
generating plant consists of two Foster-Wheeler 550,000 /b per hour (c.m.r. 
rating) p.f. fired, outdoor boilers supplying steam at 900 /b per square inch and 


900 deg. Fah. to two 60MW Parsons turbo-alternators. 
alternator set operates as a unit with a cooling tower. 


Each _ boiler/turbo- 
Boiler combustion 


conditions are controlled automatically to match steam demand by the Evershed 

and Vignoles electronic system based on the use of transmitters, simple analogue 

computers and three-term controllers operating valve and damper positioners, 
as described here. 


ITTLE Barford “B”’ power station 

on the Great Ouse river, about 14 miles 
south of St. Neots, has two 60MW generat- 
ing units and is the first C.E.G.B. station 
to make use of electronic control for the 
remote operation of each boiler unit from 
a central plant operating room. This 
system of control detects load changes in 
terms of the boiler outlet steam conditions, 
determines the appropriate changes in com- 
bustion conditions to suit the new load and 
makes the necessary adjustments. 

With the commissioning of the new 
station the site capacity has now been 
developed to 240MW, as was envisaged 
when the first station was being planned in 
the early part of the last war. Little Barford 
‘“A”’ power station, which was completed 
in 1942, has four 30MW generating sets. 
The intention then was to install two 60MW 
sets in a new station, Little Barford “ B,” 
but the scheme was deferred until after the 
war. Indeed site work did not begin until 
1956 and the schedule provided for the first 
set to be commissioned in the second quarter 
of 1958 and the second set a year later. 
However, further delay was caused by the 
restrictions imposed on capital expenditure 
and the first set was eventually commis- 
sioned in March, 1959, and the second in 
October, 1959. 

The “* B” station is built to the south-east 
of the “A” station and is separated from 
it by the common administrative offices. 
Further to the south-east, and beyond the 
road between St. Neots and Little Barford, is 
the coal store for both stations. The cooling 
towers are south-west of the main buildings. 

Although the general layout of the new 
station is conventional there are a number 


of departures from common practice. As 
already mentioned, the instrumentation and 
automatic control of the two boilers is 
carried out by an electrical system developed 
by Evershed and Vignoles, Ltd., and com- 
plete operation of the two units is effected 
from a separate plant operating room in the 
main building. 

Each turbo-alternator operates as a self- 
contained unit with its own cooling tower 
in a closed circuit system for the circulating 
water. This arrangement has made it 
possible to omit valves in the main circulat- 
ing water lines. The water end of each 
condenser is divided into two sections, each 
section being fed by a variable-pitch propeller 
pump. Although the suction pit is common 
to both pumps the discharges remain sep- 
arate up to the irrigation level in the indi- 
vidual cooling towers. One of the functions 
of the Evershed control system is to maintain 
optimum efficiency by matching the pump 
output to the value of the condenser vacuum. 

Coal is brought by rail to the station 
sidings and is handled by wagon tippler 
with a gravity bucket and conveyor system. 
Motor scrapers are used for stocking out 
and for reclaiming coal from the store. Air 
suction is used, instead of water sluicing, to 
extract ash and dust from the boiler ash 
hoppers, air heaters and precipitators. Each 
boiler has its own ash and dust system 
working from common exhausters which 
pump the dry dust to bunkers. Thence the 
dust is transferred by mixed conveyors to 
road lorries and is tipped into a nearby pit. 

As illustrated overleaf, the boilers are of 
outdoor construction. The only part of the 
boiler proper that is enclosed is the burner 
face and the mills and ash-handling equip- 
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ment are housed in a basement. A bitu- 
mastic waterproof coating protects all lag- 
ging and ductwork exposed to the atmo- 
sphere. Most of the drum area is covered 


by similar waterproof materials but the 


eA. 


Outdoor boiler, c.m.r. 550,000 Ib per hour, at Little Barford “*B” 


power station 


drum ends and the equipment for water 
level detection are enclosed in local pent- 
houses. 

The boilers are Foster-Wheeler single-drum 
units with eight p.f. burners in the front 
walls. They are designed for a continuous 
maximum rating of 550,000 1b per hour at 
950 Ib per square inch and 910 deg. Fah. at 
the superheater outlet. 

Control of the steam temperature over a 
load range from 80 to 100 per cent of 
continuous maximum rating is by the use 
of a hollow tube surface condenser to alter 
the wetness fraction of the saturated steam 
entering the primary superheater. The air 
heaters are tubular. Control of the i.d. fan 
is exercised by a hydraulic coupling but that 
of the f.d. fan is by movable vanes in the 
fan itself. 

The turbo-alternators are Parsons 60MW 
two-cylinder impulse reaction machines, with 
condenser conditions of 1-3in Hg. abs., 
as cooling towers are used exclusively. 
Feed water is heated to 385 deg. Fah. by 
five-stage steam extraction. The alter- 
nators are cooled by hydrogen at 15 Ib per 
square inch and the generated voltage, 
11-8kV, is stepped up to 132kV by generator 
transformers. 

Water for boiler make-up is obtained, 
without the use of evaporators, by a de- 
mineralisation plant fed with a piped water 
supply from Tempsford, about 3 miles away. 

BOILER CONTROL SCHEME 

The Evershed scheme described here is 
designed for the independent automatic 
control of the two boilers, each of which is 
equipped with two horizontal double-ended 
mills, two induced-draught fans and two 
forced-draught fans, the steam temperature 





being controlled by regulating the water flow 
to a Foster-Wheeler attemperator. 

In describing the control system it is con- 
venient to consider the scheme as being sub- 
divided into the following functional groups : 

1. Master control of 
rate of fuel input. 

2. Mill inlet suction 
control. 

3. Mill outlet mix- 
ture temperature con- 
trol. 

4. Combustion 
chamber pressure 
control. 

5. Air/steam flow 
ratio control. 


6. Steam tempera- 
ture control. 

The main equip- 
ments used in the 
control system are 
transmitters, three- 


term process con- 
trollers, elementary 
analogue computers 
and positioners. 
Transmitters. — The 
function of the trans- 
mitters is to measure 
the required physical 
quantity (such as steam 
pressure and tempera- 
ture, steam flow and 
water flow) and convert 
it into a small propor- 
tional electric current 
for transmission to the 
plant operating room 
by telephonic cable. 
Briefly, the principle of 
operation is that of 
the Evershed electronic 
repeater in which 
the current through a 
feed-back coil is adjusted until the force 
produced, in association with a permanent 
magnet, is equal to that caused by the 
physical quantity or condition being mea- 
sured. These two forces are applied to a 
pivoted beam: any out-of-balance force 
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Two 60MW turbo-alternators in Little Barford “‘B”’ power station. 
operated from the control room enclosure which can 
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causes contacts to be operated in the correct 
sense to vary the grid voltage (and the anode 
current) of a thermionic valve and therefore 
the feed-back current in the coil, until balance 
is restored. Once it has been set, the relation- 
ship between the output current and the 
measured condition is maintained and is not 
affected by changes in supply voltage or 
frequency, output circuit resistance or valve 
characteristics. 

In some instances, as described below, the 
outputs from a number of transmitters are 
applied to a simple beam balance computer, 
the output of which follows a predetermined 
law. For example, the computer controlling 
the hydraulic coupling that regulates the 
output of the id. fan receives a signal 
proportional to the total fuel input to the 
mills and another signal proportional to the 
boiler combustion chamber pressure. The 
computer output is then converted to an 
operating force at the coupling by applying 
the current to the magnet of an oil-jet 
hydraulic actuator so that the requisite 
correction is applied to the i.d. fan drive, 
via the hydraulic coupling. 

Three-Term Electronic Controllers.—The 
function of the three-term electronic con- 
trollers is to compare the transmitter signal 
with a preset value and to issue a three-term 
output, proportional to the deviation or 
error, plus the integral and derivative of the 
error, the three-terms being independent. 
This three-term output applies the appro- 
priate adjustment to the positioner of the 
valve or damper. Controllers can be 
arranged for cascade operation as, for 
example, in the steam temperature control 
system described below. 

Each controller consists of a ‘“* Miniplaque” 
which is mounted on the control panel and 
incorporates the proportional, integral and 
derivative settings, the measured value and 
controller output currents, the desired value 
and hand control settings, and an auto/ 
manual changeover switch. The “ Mini- 
plaque’ is connected by a twenty-five-core 
cable to the electronic component trays 
which are mounted in racks in a cubicle 
installed in a room just below the control 
room. These trays are all interchangeable 
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and when a fault occurs the trays for that 
controller can be replaced to enable it to be 
put back into full operation. 

Slave Cylinders or Positioners.—Each dam- 
per or valve forming part of the automatic 
control system is operated by an electro- 
hydraulic positioner which receives the 
current (0-15mA) sent out from the appro- 
priate auto/manual control station or “* Mini- 
plaque.” The positioner is self-contained, 
with its own electric motor-driven control 
oil pump and the case itself forms the sump 
for the control oil supply. The control 
current energises the coil of an electro- 
magnetic head which acts on one side of a 
hydraulic relay, the other side being restrained 
by a spring whose compression is adjusted by 
a cam in proportion to the position of the 
shaft and lever operating the damper. If the 
force due to the current does not equal that 
due to the spring, the hydraulic relay is 
deflected and causes the piston to move until 


latter falls to zero, a residual current will feed 
the mill outlet dampers, to prevent them 
from closing completely, Potentiometers 
vary the amount of shunting across the 
input coil of the appropriate minimum-load 
relay to enable the relative loading of the 
mill outlet dampers to be adjusted. The 
mill outlet dampers are arranged to close on 
control signal failure. 


MILL INLET SUCTION CONTROL 


For control of the inlet suction, each mill 
is provided with an ER.83 diaphragm-type 
pressure transmitter. Its diaphragm chamber 
is connected to a tapping point in the mill 
suction duct, the output current from this 
transmitter being linear to inlet depression. 
This output current is passed to the input 
circuit of a three-term controller, the output 
from which is received by the electro-hydrau- 
lic positioner regulating the mill inlet damper 


Plant control room for the two 60MW boiler/generator units at Little Barford ‘‘ B’’ power station 


the spring compression balances the current 
received from the control panel. 

The system incorporates a hydraulic lock 
which operates in the event of a failure of 
control oil pressure, and prevents the 
positioner from moving. Manual operation 
is possible in these circumstances by moving 
the hand/automatic valve to the “hand” 
position, which equalises the pressure across 
the operating cylinder and allows the oil to 
pass from one side of the cylinder to the 
other. Each positioner is also equipped with 
a pressure switch whereby loss of control oil 
pressure causes a common alarm indication 
on the panel and lights a lamp associated 
with the appropriate auto-manual station. 


MASTER CONTROL OF FUEL INPUT RATE 


Under the control of a master steam 
pressure transmitter, the rate of fuel feed to 
each boiler is determined by the steam pres- 
sure. The transmitter (type ER106) is 
designed to send out a signal ranging from 
OmA to 30mA for a steam pressure change 
of 975 ib to 925 lb per square inch, the current 
falling with an increase in pressure. This 
current passes via the auto-manual control 
stations and minimum-load relays to the 
electro-hydraulic positioners operating the 
mill outlet dampers which regulate the rate 
of fuel input to the boiler. The minimum- 
load relays are arranged so that their output 
current is approximately 15 per cent greater 
than the input current so that, even if the 


until the mill inlet suction has the value set 
by the controller. The mill inlet damper 
positioner is arranged so that, on failure of 
control signal, the positioner will close the 
damper. 


Mitt OUTLET MIXTURE TEMPERATURE 
CONTROL 


A temperature transmitter (type ER.56) 
is installed in each of the two outlet ducts 
from each mill and is arranged to send out a 
current (OmA to 30mA) proportional to the 
temperature in the duct. One of these 
currents is selected to pass to the input 
circuit of the mill mixture temperature 
controller, the output of which is fed via an 
electrical relay to the electro-hydraulic posi- 
tioner regulating the tempering air damper 
to maintain the mill mixture temperature at 
the required value. The electro-hydraulic 
positioner is arranged to open the damper 
on failure of the control signal. An interlock 
is provided between the mill mixture damper 
and the appropriate mill inlet damper so 
that whenever the latter closes, the tempering 
air damper closes as well. An LR.251 relay 
in the control line to the mill inlet positioner 
is set so that, when the control current to the 
mill inlet damper falls to, say, 3 per cent, 
a contact is made which will energise the 
relay and allow 15mA d.c. to be fed to the 
electro-hydraulic positioner operating the 
mill-tempering-air damper and will close the 
damper. 
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COMBUSTION CHAMBER PRESSURE CONTROL 


Two type ER.83 diaphragm pressure trans- 
mitters are installed to measure depression 
in the furnace on the two sides of the boiler. 
One of the output currents from these trans- 
mitters is selected to pass to the input circuit 
of the combustion chamber pressure con- 
troller, the output from which passes via 
the id. fan computer and auto/manual 
stations to the electro-hydraulic positioners 
regulating the couplings on the id. fan. 
This i.d. fan computer also receives a signal 
from the total-fuel computer, the output 
from which is the sum of the currents sent to 
the electro-hydraulic positioners operating 
the four mill outlet dampers. As the rate of 
fuel input is roughly proportional to the 
opening of the mili outlet dampers, then this 
summated current is roughly proportional to 
the total rate of fuel flow. The equation for 
the i.d. fan computer is : 


M 
Output = 5+ 2¢ 


Where M is the output from the total-fuel 
computer (OmA to 30mA) and C is the output 
from the combustion chamber pressure con- 
troller (OmA to 15mA). 

In operation, the scoop tubes of the i.d. 
fan vanes are positioned roughly in relation 
to the amount of fuel entering the boiler ; 
this position is then trimmed by the com- 
bustion chamber pressure controller to 
restore the pressure to the required value. 
Thus, on a change in load, fuel and air flow 
change together and there is no delay between 
a change in heat input and the corresponding 
change in scoop tube position to give the 
same furnace depression at the new load. The 
coupling positioners of the i.d. fan drive are 
arranged so that, on a failure of control 
signal, the couplings move to maximum 
speed. 


STEAM/AIR RATIO CONTROL SYSTEM 

Two steam flow transmitters (type ER.91) 
are installed, one for each of the steam outlet 
mains, and are arranged to send out a 
current of OmA to 15mA proportional to a 
change in steam flow of 0 Ib to 325,000 Ib 
per hour. These two currents are summated 
electrically by connecting the positive and 
negative terminals in their output circuits and 
this summated current passes to one coil of 
the air/steam flow ratio computer, the other 
coil of which is receiving the output current 
from the two air flow transmitters (type 
ER.109), measuring air flow in terms of 
differential across the venturis installed in the 
inlet ducts of the two f.d. fans. The output 
currents from the air flow transmitters are 
also linear to flow. The air/steam ratio 
computer follows the equation : 

Output= 1s'4—*) 
Ss 

Where A is the summated air flow current 
OmA to 30mA.; S is the summated steam 
flow current OmA to 30mA ; K is a constant 
fed from a d.c. source. 

The output current from the air/steam flow 
ratio computer passes via the air/steam flow 
ratio controller to the f.d. fan computer and 
the minimum load relay and then via the 
auto/manual stations to the electro-hydraulic 
positioners regulating the inlet vanes of the 
f.d. fans to maintain the air/steam ratio at 
the value set by the controller. The f.d. fan 
computer also receives the output current 
from the total fuel computer in a similar 
manner to the i.d. fan computer and has a 
similar equation. When the load changes 
the output current sent out by the total fuel 
computer roughly positions the f.d. fan vanes 
according to the new rate of heat input ; then 
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this position is trimmed by the air/steam ratio 
control to restore the ratio to the required 
value at the new load. The minimum load 
relay is arranged to send out a current which 
is up to 10mA below the input current, so 
that, since the f.d. fan vanes open on a 
failure in control current, the vanes can never 
close below a predetermined amount, which 
thus prevents extinction of the flame in the 
furnace. 


STEAM TEMPERATURE CONTROL 


Two steam temperature transmitters are 
provided, each connected to a thermocouple 
installed in the two outlet steam mains from 
the boiler. The currents sent out by these 
transmitters are linear to temperature and 
are summated electrically and passed to the 
input circuit of the steam temperature con- 
troller which will function with proportional 
plus integral plus derivative action. 

To suppress any tendency to overshoot 
when coming up to load, the controller is 
provided with an integral limiting relay 
which ensures that the integral term of the 
controller does not become saturated even 
when an error has persisted, as will happen 
if the boiler has been running at low loads for 
a period. 

The output current from the steam tem- 
perature controller passes to one coil of the 
steam temperature computer, the other coil 
of which is receiving the output from the 
air/steam flow ratio computer. The output 
from the steam temperature computer is 
equal to the arithmetical sum of these two 
currents and the equation of the computer is : 

Output = 7+-(A— 15) 

Where T is the output from the steam 
temperature controller (QmA to 15mA) ; 
A is the output from the air/steam flow ratio 
computer (OmA to 30mA). 

The output current from the steam tem- 
perature computer is received by the attem- 
perator water flow controller, the reset 
terminals of which are receiving the output 
current from the attemperator water flow 
transmitter. The output from this controller 
is passed to the electro-hydraulic positioner 
regulating the opening of the attemperator 
feed water control valve. The desired value 
of the attemperator water flow controller is 
determined by the value of the signals sent 
out by the steam temperature computer and 
the valve is adjusted by the attemperator 
water flow controller until the water flow 
determined by the value of this signal is 
obtained. 

Any change in boiler load causes the current 
from the air/steam ratio computer to fall and 
(through the steam temperature computer) 
to call for an increase in attemperator water 
flow. After a short delay the steam tem- 
perature starts to rise slightly and the steam 
temperature controller output also calls for 
an increase in attemperator water flow ; but 
the air/steam ratio, during this period, tends 
to be restored to its previous value under the 
action of the air/steam ratio controller. The 
settings of the steam temperature controller 
and the steam temperature computer are 
such that, as the output from the air/steam 
ratio computer reverts to its normal figure, 
the output from the steam temperature con- 
troller rises so that the attemperator water 
flow remains at the increased value demanded 
by the change in air/steam ratio. 

To prevent undesirable fluctuations in the 
steam temperature control during soot- 
blowing, a soot-blowing cut-out relay is 
incorporated in the output circuit between 
the air/steam flow ratio computer and the 
steam temperature computer. Normally this 
cut-out will be out of action and the full air/ 
steam flow ratio current will be passed to the 





steam temperature computer. During soot- 
blowing, however, this switch will be moved 
to the “ out” position, when the correspond- 
ing coil of the steam temperature computer 
will be short-circuited. If the soot-blowing 
cut-out is turned at a suitable speed no 
sudden movement to the feed water value 
will be produced, nor should there by any 
disturbance of the steam/air flow ratio con- 
trol system. 

A view of the plant control room is repro- 
duced opposite. The “ Miniplaques”’ are 
mounted on the control desks for No. 5 and 
No. 6 sets. An “ in-line” scanner provides a 
quick means of detecting any departures 
from normal conditions. 


MAIN CONTRACTORS 


Civil Engineering Works.—Foundations and superstructure, 
The Mitchell Construction Company, Ltd. ; structural steelwork, 
Dawnays, Ltd. ; chimney, Bierrum and Partners, Ltd. ; cooling 
towers, Yorkshire Hennebique Contracting Company, Ltd. ; 
railway sidings, Thomas Summerson and Sons, Ltd. 

Circulating Water System.—Circulating water pumps, Vickers- 
Armstrongs ineers), Ltd.; c.w. make-up pumps, Sulzer 
Bros. (London), Ltd. ; screens, F. W. Brackett and Co., Ltd. ; 
c.w. pipework, T. B. Pearson and Sons, Ltd. 

Mechanical Plant.—Boiler plant Nos. 5 and 6, Foster-Wheeler, 
Ltd. ; instrumentation and automatic boiler control, Evershed 
and Vignoles, Ltd. ; turbo-alteraators Nos. 5 and 6, condensing 
and feed heating plant Nos. 5 and 6,C. A Parsons and Co., Ltd. ; 
turbine house crane, Wharton Crane and Hoist Company, 
Ltd. ; boiler feed pumps, The Harland Engineering Company, 
Lid. ; ash and dust plant, John Thompson Industrial Construc- 
tions, Ltd. ; high-pressure and low-pressure pipework, Stewarts 
and Lloyds, Ltd. ; reverse-cycle heat pump, Denco Miller, Ltd. ; 
service water tanks, Firth Blakeley Sons and Co., Ltd.: water 
treatment plant, Permutit Company, Ltd.; air compressor 
plant, Ingersoll Rand Company, Ltd.; chlorination plant, 
Wallace and Tiernan, Ltd. ; coal handling plant, Internationa! 
Combustion Products, Ltd.; Euclid motor scrapers, Blackwood 
= ' wry diesel shunting locomotive, Andrew Barclay Sons 
an ., Ltd. 

Electrical Plant.—Generator transformers, C. A. Parsons and 
Co., Ltd.; auxiliary transformers and station transformer, 
Bryce Electric Construction Company, Ltd. ; 3-3kV wr 
and 415V switchgear, English Electric Company, Ltd.; 132kV 
switchgear and alternator main connections, A. Reyrolle and 
Co., Ltd. ; 132kV cables, W. T. Glover and Co., Ltd.; I1kV 
and lower voltage cables, London Electricity Board ; station 
lighting and plug point installation, Central Electric Company, 
Ltd.; station batteries and charging equipment, Chloride 
Batteries, Ltd.; plant contro! room, unit control consoles, 
Evershed and Vignoles, Ltd. ; electrical control room panels, 
* my Ym and Co., Ltd. ; fire-fighting installation, Mather and 
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Some Early Oil-Engined Locomotives 
(Contributed) 


{IN a report on the Priestman oil engine 
dated March 7, 1888, Sir William Thomp- 
son (afterwards Lord Kelvin) mentions that 
‘**a small double-cylinder engine has been 
mounted upen a truck, which is worked on a 
temporary line of rails to show the adaptation 
of a petroleum engine for locomotive pur- 
poses.” This appears to be the first instance 
of the use of a heavy-oil engine for rail 
traction. It may even be the first application 
of an internal combustion engine on a railway 
vehicle. Later (in 1894) Priestman Brothers 
built a four-wheeled shunting locomotive for 
standard gauge track, this locomotive being 
fitted with a Priestman 30 b.h.p., two-cylinder, 
double-acting, vertical oil engine, speed 
300 r.p.m. The locomotive was used for 
shunting trucks at Hull and must have been 
developed from the equipment mentioned 
by Lord Kelvin in his 1888 report. Eighteen 
years after the appearance of the 30 b.h.p. 
Priestman locomotive came the Klose loco- 
motive—planned by Adolf Klose and Rudolf 
Diesel—in which a four-cylinder Sulzer two- 
cycle engine built in ““V” formation and 
giving an output of approximately 1000 b.h.p. 
was incorporated with a chassis, running 
gear, &c., manufactured by A. Borsig, of 
Berlin-Tegel, the main contractors being 
Sulzer Brothers. In this locomotive the con- 
necting-rods of each opposite pair of cylinders 
actuated a single crank, there being two 
cranks arranged at 180 deg. The two-throw 
crankshaft had disc cranks at each end, these 
driving the coupling rods connecting the 
two driven axles, the locomotive having 


four-coupled driving wheels and a four- — 


wheeled bogie truck at each end. With a 
total weight of 95 tons the designed maximum 
speed was 100km per hour (62-14 m.p.h.), 
which required an engine crankshaft speed of 
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304 r.p.m. This was the first serious attempt 
to utilise a diesel engine in a main line loco- 
motive, and during 1912 it was subjected to 
extensive preliminary road tests in Switzer- 
land. Later, on the Prussian State Railways, 
the results in actual traffic were not such as 
to justify perpetuation of the design. The 
troubles experienced were due mainly to 
difficulties in starting and in ensuring con- 
tinuous firing at low speed. Protracted trials 
demonstrated the imperative need, in the 
case of a diesel locomotive, of a transmission 
and speed-adjusting system between the 
engine crankshaft and the rail wheels. 
Among the engineers who studied the 
Sulzer-Kiose locomotive in 1912 was the 
Swiss engineer, Dr. Hermann Lemp, who 
settled in the United States and entered the 
service of the General Electric Company. 
Lemp received grant of a patent covering a 
control system for electric transmission on 
locomotives, which appears to be the parent 
of nearly all the control systems now in use 
on diesel-electric locomotives. As a result 
of his observation and researches, Lemp (who 
died as recently as 1954 at the advanced 
age of ninety-two years) recommended the 
General Electric Company to take up, in 
the first place, gas engine-electric and later 
(in 1922) diesel-electric traction equipment. 
A further stage in the evolution of oil 
engine traction was reached during 1923, 
when an agreement was made between the 
German and Russian railways to collaborate 
in the development of a series of three diesel 
locomotives, the designs for the first two of 
them being made by Professor G. V. 
Lomonossoff. In 1924, the first of the two 
locomotives (of diesel-electric type) was com- 
pleted, the diesel engine being built by the 
Maschinenfabrik Augsburg-Niirnberg ; the 
electric generator by Brown Boveri, and the 
chassis parts by Hohenzollern A.-G., Diissel- 
dorf. The diesel engine was of four-stroke 
submarine type with six cylinders, full-load 
output 1200 b.h.p. at 450 r.p.m. Tests made 
in the locomotive laboratory at Esslingen 
showed an overall efficiency of from 25-3 to 
27-4 per cent. At the end of 1925 there was 
completed the second of the three locomotives 
designed by Lomonossoff, this being fitted 
with an engine (M.A-N.) identical with the 
one supplied for the first locomotive. The 
transmission, however, was by a system of 
mechanical gearing and _ electromagnetic 
clutches, this gearing being supplied by 
Fried. Krupp A.G., Essen, the chassis parts 
again coming from Hohenzollern A.-G., 
Diisseldorf. Tested at Esslingen and on the 
German railways during 1926, the locomotive 
was delivered to the Russian railways in 
1927. The third locomotive of this series 
was completed during 1930 the power unit 
being once again a six-cylinder, four-cycle 
M.A-N. submarine engine of 1200 b.h.p., as 
fitted in the diesel-electric and diesel-mech- 
anically geared equipment. In the third 
locomotive, however, the transmission was 
pneumatic, the diesel engine being coupled 
to a reciprocating air compressor of vertical 
type, the air being used in the cylinders of 
the locomotive after the manner of the normal 
steam locomotive. The wheel arrangement 
was 4-6-4 and the chassis parts were manu- 
factured at Esslingen. Experimental work 
on the pneumatic transmission began some 
five years before the completion of the loco- 
motive, the designers of which were Dr.-Ing. 
Max Mayer and Dr.-Ing. Geiger. It must be 
mentioned that the idea of pneumatic trans- 
mission is an old one, possibly the first 


, description of it being given in a patent 


granted during 1844 to John William Buckie 
Reynolds, who proposed a gas-engine-driven 
air compressor for the propulsion of vehicles. 
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in later applications of pneumatic trans- 
mission considerable pioneer work was 
carried out in Italy by Zarlatti and by 
Ansaido, and in Great Britain by Dunlop 
and others. 

Prior to the appearance of the Esslingen- 
built diesel-pneumatic locomotive, there had 
been completed in 1927 the Kitson-Still 
locomotive in which the six-coupled wheels 
of a 2-6-2 locomotive were driven through 
jack-shaft from a horizontal, four-cycle, 
eight-cylinder vis-a-vis direct-injection oil 
engine of crosshead construction working 
on the Still principle, steam being raised in a 
boiler partly heated by the exhaust gases of 
the oil engine. The designed maximum 
engine output at a speed of 450 r.p.m. (work- 
ing as oil engine only) was 1000 i.h.p., this 
crankshaft speed giving a locomotive speed 
of 45 m.p.h. The weight of the Kitson-Still 
locomotive in working order was 70 tons. 
Exhaustive trials did not produce results 
sufficiently promising to justify further 
development of the design. Two years after 
the completion of the Kitson-Still locomotive 
there was placed in service on the Canadian 
National Railways (1929) what has been 
referred to as the “* Beardmore-Westing- 
house” locomotive. This was built by the 
Canadian Locomotive Company from plans 
made by the Baldwin Locomotive Works, the 
entire equipment being produced under the 
supervision of the Westinghouse Electric and 
Manufacturing Company, who constructed 
the electrical portion. The engine was a 
twelve-cylinder, six-crank, four-cycle, direct 
injection ** V ” type engine, the normal full- 
load rating being 1340 b.h.p. at 800 r.p.m., 
with a maximum output of 1500 b.h.p. at 
900 r.p.m. Two of these engines were built, 
each of them being fitted in one unit of an 
articulated diesel-electric locomotive con- 
sisting of two similar self-contained units, 
each equipped with its own generator for 
supplying four traction motors, one to each 
driving axle. 

It was in 1933 that the Chicago Burlington 
and Quincy Railroad ordered from the 
Electro-Motive Division the 600 h.p. equip- 
ment with two-cycle engine for what was to 
prove the first successful diesel-electric- 
powered main line motor train in the United 
States, a train which, on May 26, 1934, ran 
from Denver to Chicago, 1015 miles, in 
13 h 5 min, average speed 77-6 m.p.h. 


**PACE” analogue computer in the Risley computer section 
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U.K.A.E.A. Computer Section at Risley 


COMPUTER section which is stated to form 

the largest general-purpose computing centre 
in Europe is one of the facilities provided by the 
Central Technical Services group at the Risley 
establishment, near Warrington, of the United 
Kingdom Atomic Energy Authority’s Develop- 
ment and Engineering Group. The D. and E. 
group has seven branches, one of which is 
Research and Development. It is this branch 
which provides the Central Technical Services at 
Risley, comprising sections dealing with nuclear 
problems for thermal and fast reactors, mechani- 
cal engineering, chemical engineering and com- 
puting. Close consideration was given to the 
economies which could be achieved by large- 
scale computing and to evolving an organisation 
enabling the facilities to be used with maximum 
effect. The procedure is for a member of the 
nuclear design staff first to contact the section 
and individual in Central Technical Services 
dealing with the subject on which he is seeking 
assistance. Sometimes an answer will be pro- 
duced without calling on the computer section, 
but if the use of heavy computing machinery is 
obviously required, the section of C.T.S. which 
has been called in would not itself go beyond a 
mathematical formulation of the problem. This 
would then be passed to the programmers in 
the computer section and so finally reach the 
machines. The concentration of the pro- 
grammers and computers in one section is called 
a “closed shop” system and is considered 
advantageous in relieving other sections of 
C.T.S. from the programming work itself. 

The equipment of the computing section 
comprises two digital computers (a Ferranti 
“* Mercury ”’ and an I.B.M.704) in the mechanical 
engineering subdivision and a “* PACE” analogue 
computer of Electronics Associated, Inc., for 
those problems which can only be negotiated by 
observing the effects of various methods of 
approach and, from these observations, deciding 
on the next steps to be taken. In addition to the 
computers, hand calculating machines are avail- 
able for simple problems. The computer section 
occupies a floor area of 15,000 square feet and 
has an electrical consumption of 400kW. It 
has been brought into use in stages over the past 
year, the last machine commissioned being the 
I.B.M.704 in October, 1959. The machines are 
working on a shift system, and the shifts are to 
be increased to 120 hours a week. Staff of the 
computer section includes twenty-eight pro- 
grammers, eight engineers (of whom five are 
employees of International Business Machines), 
and four machine operators. 


The “* Mercury ’”’ computer uses punched tape 
input and output, and the I.B.M.704 takes 
punched cards. Both machines have magnetic 
core “ memories,’ supplemented in the * Mer- 
cury”’ by a magnetic drum backing store and 
in the I.B.M. by ten magnetic tape units. In 
the “ Mercury’ computer the high-speed store 
can accommodate up to 1024 words of forty 
binary digits and the backing store 16,384 such 
words. The I.B.M.704 will hold 32,768 items 
in the magnetic core store and 10,000,000 in the 
magnetic tape units. A data transmission link 
using the “ Mufax”’ facsimile equipment of 
Muirhead and Co., Ltd., is provided between 
Risley and Harwell in order to enable staff at 
A.E.R.E. to make more effective use of the 
I.B.M.704 machine. Punched card information, 
results and programme modifications can be 
transmitted very rapidly by this medium, and a 
similar link will be established shortly between 
Risley and Winfrith Heath. Experiments are 
also being made in the remote control of the 
1.B.M.704. 

The “* PACE”’ computer is designed for opera- 
tion on a frequency of 60 c/s, and during an 
inspection of the computing section last week we 
were shown the 150kW motor-generator set 
installed for frequency conversion. This set, 
supplied by the Brush Electrical Engineering 
Company, Ltd., consists of a synchronous- 
induction motor driving a 430V alternator and 
is required to maintain the frequency within 
+1 c/s. The 208V supply to the computer has 
to be held within +2 per cent, and for this 
purpose the exciter is controlled by an Isenthal 
vibratory regulator. 

An air conditioning plant is required for 
maintaining the I.B.M. room at a temperature of 
70 deg. Fah., with controlled humidity : 90 per 
cent of the air is recirculated after chilling by 
water spray. In addition to the water pumps 
and air-circulating fan for the I.B.M. plant, 
the air-conditioning room houses a 600 c.f.m. 
blower for cooling the “* PACE” computer. 

Calculations and studies carried out in the 
computer section may be applied either to the 
design of a nuclear reactor or to its operation. 
A major design problem exists in the choice of a 
reactor specification which would lead to the 
lowest cost of electricity. It has been estimated 
that a 1 per cent decrease in cost of electricity 
from a 1000MW system, attained by accurate 
optimisation of the many variables which 
may be examined by computing processes, would 
pay for the Risley computers over a period of 
six years. 


Programmers setting up patch panels for ‘*PACE”’ 
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SHORTER REPORTS 





Scientific Satellite 


It will be recalled that last year a number of 
Chance Vought “ Scout” satellites were offered 
by the United States National Academy of 
Sciences and N.A.S.A. to this country to act as 
vehicles for experiments in space science. (See 
page 42, August 7, 1959.) The first satellite 
concerned, which will be styled ‘* International 
I,”’ is expected to be launched from the N.A.S.A. 
facility at Wallops Island, Virginia, scene of 
free flight model testing by the N.A.C.A. The 
experiments destined for this first satellite are 
described in a statement issued by Professor 
H. S. W. Massey and abstracted below. 


Proposals for six experiments were agreed by 
the British National Committee on Space 
Research in December, 1959, and formally 
approved by the Steering Group on Space 
Research a little later. The proposals were then 
forwarded to N.A.S.A. and C.0.S.P.A.R. The 
appropriate Working Group of the latter body 
reviewed them at its recent meeting at Nice and 
reported favourably on them as constituting a 
valuable set of scientific experiments. 

On January 20, 1960, a party consisting of 
Professor H. S. W. Massey, Dr. A. P. Willmore 
and Dr. H. Elliot, met with representatives of 
N.A.S.A. in Washington to discuss the desirability 
and feasibility of the experiments, and to set up 
the appropriate organisation for carrying out the 
task of providing the fully instrumented satellite 
package. 

Complete agreement was reached about the 
suitability of the experiments and the practic- 
ability of including them in a “ Scout ”’ satellite. 
The constitution of the Working Group respons- 
ible for the design, construction and testing of the 
satellite package was agreed. Mr. M. O. Robins 
will be the manager of the group in the United 
Kingdom, responsible for co-ordination both 
within the U.K. and with the American manager. 
In addition to the launching of the vehicle and 
the construction of the satellite shell, the 
Americans will be responsible for the provision 
of temperature control within the package and 
for data transmission. The target date of 
launching is in the latter part of 1961. The 
launching site will be on the east coast of the 
United States and the orbit will pass over this 
country.* 

The choice of the final British scientific 
experiments to be included in a ‘* Scout ”’ satellite 
took account of a number of factors. It was 
necessary that most of the scientific groups 
concerned should have had experience in the 
“* Skylark’ programme, so that most of the 
experiments would be appropriate modifications 
of similar investigations in that programme. A 
further important consideration was that an 
experiment should not mainiy duplicate work 
already done by United States and Soviet 
scientists but should take advantage of any 
special experience possessed in this country. 

A natural choice for the “core” of the 
experimental programme was the direct study of 
the electrical properties of the ionosphere. This 
region extending outwards from a height of 
60 miles to several hundred miles, makes long- 
distance transmission of radio waves possible. 
Sir Edward Appleton, F.R.S., was a pioneer in 
the study of the ionosphere from the ground and 
ever since that time British scientists have played 
a leading part in this work. New opportunities 
of wide scope are offered by the availability of 
satellite vehicles capable of conveying instruments 
through the ionosphere. Two research groups, 
one under Professor Sayers at the University of 
Birmingham and the other under Dr. R. L. F. 
Boyd and Dr. A. P. Willmore at University 
College, London, have been developing the 
techniques for laboratory study of ionised gases 
like the ionosphere for some years. Both 


©The highest latitude reached will be that of Edinburgh. 


groups have applied the experience gained in 
this way to carry out with success, ionospheric 
observations with instruments in ‘ Skylark” 


rockets. Three of the experiments in the first 
“ Scout’ vehicle are based on these earlier 
investigations. 


In one set of experiments, Dr. Boyd’s group 
will measure the concentration and mean energy 
of the electrons in the ionosphere. From the 
mean energy the temperature may be determined. 

The same group will also determine the nature 
of the positively charged atomic fragments 
(positive ions) in the ionosphere. This is designed 
to follow the variation in composition of the 
high atmosphere, presumably mainly atomic 
oxygen, as it merges into interplanetary space in 
which the main constituent is hydrogen. 

Professor. Sayer’s group will measure the 
electron concentration by a quite different 
method, so that a most valuable check can be 
made with the results obtained with Dr. Boyd’s 
technique. 

The ionosphere is subject to control by the 
sun and it is therefore most desirable to observe 
simultaneously with the properties of the iono- 
sphere the intensity of the solar radiation which 
is influencing it. Dr. Boyd’s group are therefore 
including equipment in the form of suitable 
counters to measure the intensity both of the 
X-rays and of certain ultra-violet radiation from 
the sun. 

Finally, an experiment is to be included which 
is designed to measure the intensity of the heavy 
component of primary cosmic rays. This will 
be the responsibility of Dr. Elliot’s group at 
Imperial College, London, who have carried out 
many important ground-based studies of cosmic 
radiation in the past. Observations of cosmic 
rays from satellites are now known to be com- 
plicated by the presence of the Van Allen radia- 
tion belts but there is no difficulty in providing 
counter equipment which will distinguish the 
heavy component of cosmic rays from the par- 
ticles present in these belts. Dr. Elliot hopes to 
obtain information about the nature of the 
magnetic field experienced by the cosmic rays. 


Laboratory Measurements on 
Einstein’s Theory 


AT a Press conference in London on January 30 
it was stated that a small group of scientists in 
the nuclear physics division of the Atomic 
Energy Research Establishment, Harwell, had 
carried out experiments indicating that a hitherto 
unconfirmed prediction of Einstein’s General 
Theory of Relativity appears to be correct. The 
experiments were reported at a meeting of the 
American Physical Society on the same day. In 
the first experiment the effect of gravitational 
fields on electromagnetic radiation (the so-called 
** red shift ’’) was measured and the results were 
compared, in the second experiment, with the 
effects of accelerations on the same kind of 
radiation. These two experiments, taken together, 
constitute an illustration of the Principle of 
Equivalence which is the basic premise of 
Einstein’s General Theory of Relativity. 

It may be recalled that Einstein first predicted 
the red shift in 1907 and then derived the com- 
plete theory in 1911. Since then astronomers 
have been searching for evidence for this red 
shift in the spectral lines observed in light from 
the sun and other stars that have very strong 
gravitational fields. But, while many observa- 


tions show a shift of some sort, the results are . 


not conclusive : some of the shifts observed are 
much larger than predicted by relativity and 
some much smaller. It is generally accepted 


to-day that, since there are many effects other 
than gravitation which can give rise to stellar 
shifts, the evidence for a gravitational red shift 
from astronomical measurements is ambiguous. 


The Harwell experiments made use of a recent 
discovery by a German physicist, Dr. R. L. 
MOssbauer, of the Technische Hochschule in 
Munich. He found that, under certain conditions 
gamma rays (very short wavelength electro- 
magnetic radiation) are emitted with an extremely 
precise energy. He established this fact by 
allowing gamma rays from an isotope of iridium 
to be reabsorbed by other iridium nuclei. When 
he moved the emitting nuclei towards or away 
from the absorbing nuclei, with velocities of 
about a fraction of an inch a second, he found 
that the absorption no longer took place. This 
result he attributed to a very small shift in the 
energy of the gamma rays caused by the Doppler 
effect. By studying the shape of the absorption 
as a function of velocity he traced out the shape 
of the resonance line and found the effective 
width to be one part in 10" of the energy of the 
gamma ray. It followed that these gamma rays 
might be used as an extremely precise tool, by 
physicists in various measurements. 

The potential usefulness of this technique as a 
test of the General Theory of Relativity became 
apparent to physicists at Harwell when they 
discovered that an isotope of iron called Fe*’ 
showed an effect similar to the one reported by 
Mé6ssbauer, except that the absorption was 
fifty times stronger and the line width a hundred 
times narrower. The width of the line was 
approximately one part in 10! while the shift 
expected from Einstein’s theory for a height of 
25ft in the gravitational field of the Earth is one 
part in 10%, 

Using a water tower at Harwell, three physi- 
cists, Dr. T. E. Cranshaw, Dr. J. P. Schiffer and 
Dr. A. B. Whitehead, placed a radioactive source 
emitting the gamma rays of Fe*’ at a height of 
40ft. The gamma rays were allowed to pass 
through an evacuated tube and then through an 
absorber of Fe*’ nuclei below. By careful mea- 
surement of the shift of the resonance line 
they observed a displacement which corresponds 
to 0-95+0-43 times the effect predicted by 
Einstein. This implies that the probability that 
there is no red shift is less than one part in sixty. 
A similar experiment is being performed by 
Professor Pound and Mr. Rebka at Harvard 
University. Experiments are also in progress at 
Manchester University, using Zn*’. 

Now the Principle of Equivalence postulated by 
Einstein states that there should be no detectable 
difference between a uniform gravitational field 
and acceleration. It would follow that people 
completely enclosed in a space ship, with no way 
of obtaining information from the outside, could 
not tell from any measurement made inside the 
space ship whether they were sitting at rest in 
the gravitational field on the surface of a planet 
or whether their space ship was accelerating. 
To test this statement fully, a second experiment 
was performed by another A.E.R.E. physicist, 
Dr. H. J. Hay, in collaboration with Drs. 
Schiffer and Cranshaw. They placed a radio- 
active source at the centre and an absorber at 
the outside surface of a cylindrical rotor. By 
spinning the rotor up to velocities of 30,000 
r.p.m., they could obtain accelerations up to 
65,000 times as large as the acceleration of gravity 
on the surface of the Earth. ing the 
variation of the number of gamma rays passing 
through the absorber at different speeds of rota- 
tion, they could again test Einstein’s premise. 
They observed, for the first time in an accelerated 
system, the effect predicted by Einstein, and thus 
they conclude from their experiments that 
accelerations appear, indeed, to be equivalent to 
gravitational fields. 

The radipactive source for this experiment was 
prepared ‘Qn the University of Birmingham 
cyclotron by bombarding an iron target for 
100 hours with a beam of deuterons. The source 
was purified at the Radiochemical Centre at 
Amersham. The final processing of both the 
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source and the absorber was performed at the 
Chemistry Division of A.E.R.E. 

In the next few months the members of the 
Harwell team hope to repeat their measurements 
with greatly improved accuracy to give added 
weight to their conclusions. 


Reports on Machine Tools 


Tue following statement has been received 
from the Machine Tool Trades Association. 

The machine tool industry, through its trade 
association, the Machine Tool Trades Associa- 
tion, feels that a considerable amount of harm 
is being caused to its export potential by the 
continued unjustified comment which has been 
current in various circles in the recent past. 

There has been considerable talk of three 
“reports”’ on the industry and it has been 
suggested that their non-publication must of 
necessity indicate a sad state of affairs in this 
industry, which is only now being recognised 
outside its own ranks as basic to the country’s 
needs. Taking these three reports in turn : 

The Department of Scientific and Industrial 
Research Paper.—The genesis of this paper was 
D.S.1.R.’s need to be provided with information 
on the research and development needs of 
industry as part of the background to its own 
programme. It was compiled with the fullest 
co-operation of the machine tool industry, many 
of whose constituents provided confidential 
technical information which, if made available 
to any other manufacturer at home, and more 
especially abroad, would undoubtedly confer 
considerable disadvantage upon the companies 
concerned in their forward development pro- 
grammes. 

As has been announced, discussion of the 
paper between industry and D.S.I.R. has been 
continuous since its production and has enabled 
the Association to formulate proposals for con- 
sideration by its members for further efforts in 
the research field to supplement the considerable 
volume of research currently in progress in 
individual firms and groups and in research 
centres. This consideration will be crystallised 
at a series of regional meetings in February. _ 

The Melman Report.—This report, commis- 
sioned by European Productivity Agency, is not 
concerned with any individual machine tool 
manufacturing country in Western Europe—and 
perhaps less with the United Kingdom than any 
other, in that Professor Melman, so far as 
members of this Association are aware, did not 
include any machine tool manufacturers in his 
one-week visit to the U.K. during his tour of 
Europe, on which his report is based. It would 
appear, therefore, that he has no recent first- 
hand knowledge of the U.K. machine tool 
industry. That is not to say that his report 
ought to be lightly dismissed and the Association 
welcomes the establishment of a sub-committee 
of the Machine Tool Advisory Council to examine 
his findings. 

Publication of his report must surely be 
determined by the authority commissioning it— 
E.P.A. 

N.P.A.C1. Report——This report again is a 
document prepared for a body, which alone 
must be responsible for its publication or non- 
publication. The Association, not being repre- 
sented on the National Production Advisory 
Council for Industry, is not in a position to 
comment on whatever may be the contents of 
this report. It is known, however, that apart 
from bringing statistics up-to-date, it contains 
nothing which the M.T.T.A. itself has not already 
freely published, or offered for publication. 

The industry itself has been well aware of the 
intensification of competition in all the world 
markets over recent years and has got allowed 
any course to meet that competitiog to remain 

ined. It was, for example,"among the 
van of those who pressed for the elimination or 
reduction of the so-called “ Strategic Embargo 
List,” the reduction of which opened additional 
markets. Its participation at the Leipzig Fair 


was marked by the immediate purchase of a 
greater part of its exhibit than was accorded any 
other participating Western country and has been 
followed by several repeat orders. A mission to 
Spain early in 1959 found itself frustrated only 
by economic considerations and not on tech- 
nical grounds. And there are many other 
examples in the commercial field. 

Technically, the industry is also well aware of 
its responsibilities—to continue to meet these it 
has, for example, established its own Design 
Scholarship at the Manchester College of Science 
and Technology, where ten scholars are currently 
studying and.ten more will start their course in 
October, 1960. 

Together with the further meetings on research 
activity which have been arranged, it is antici- 
pated that the industry will continue to fulfil its 
obligations to the country. 


Sizewell Nuclear Power Station, 
Suffolk 


We learn from the Central Electricity Generat- 
ing Board that the Minister of Power has given 
his consent to the building of a nuclear power 
station at Sizewell, Suffolk. With a planned 
output of 650MW, larger than any of the nuclear 
Stations now under construction, the Sizewell 
Station will help to meet the rising demand for 
power in Suffolk, Norfolk and adjoining areas. 
The Sizewell site comprises just over 200 acres 
of land, none of which is of high agricultural 
value, and the area is sufficient to permit exten- 
sion of the station if required in the future. 

In an area where unemployment is still a 
matter of concern, a labour force of 2000 men 
will be needed for the building. When completed 
in 1965, a staff of about 400 will be required to 
operate the station. The development will 
provide an addition of about £150,000 to the 
rateable value of the area when the station is 
fully operational. 

The East Suffolk County Council granted 
planning permission for the station in April, 
1959, and has co-operated fully with the C.E.G.B. 
during the initial investigation and subsequent 
negotiations. Tenders are being sought forth- 
with from the consortia of companies engaged in 
nuclear power station construction work, and 
preparatory work will be carried out on local 
access road improvement. 

It will be recalled that four nuclear power 
stations are at present being built by the Central 
Electricity Generating Board at Bradwell, Essex 
(300MW) ; Berkeley, Gloucestershire (275MW) ; 
Hinkley Point, Somerset (SOOMW), and Traws- 
fynydd, Merionethshire (SOOMW). 

The C.E.G.B. has received consent for a 
fifth station, at Dungeness, Kent (SOOMW) and 
consent is being sought for a 1|OOOMW station at 
Oldbury, Gloucestershire. 

The South of Scotland Electricity Board is 
building a 300MW nuclear power station at 
Hunterston, near Ardrossan, Ayrshire. 


Institute of Refrigeration Dinner 


On Wednesday, January 27, the annual 
dinner of The Institute of Refrigeration was 
held at the Savoy Hotel, London, and this year 
celebrated the diamond jubilee of the founding 
of the Institute. Viscount Simon, chairman of 
the Port of London Authority, proposed the 
toast of “ The Institute of Refrigeration,’ and 
had something to say about the history of 
refrigeration. He recalled the arrival of the first 
refrigerated cargo in 1880 and the building of 
the first store in 1881, equipped with machinery 
built by J. and E. Hall, Ltd., by the London and 
Saint Catherine Dock Company while a rival 
company refitted old ships as refrigerated hulks. 
The rapid increase in the capacity of storage 
space since the turn of the century was noted, 
as were the other industries in which refrigeration 
is of increasing importance. During its sixty 
years of existence many developments, he 


continued, had been greatly assisted by the 
Institute, which formed a bridge between the 
scientists and the refrigeration engineers. In 
the course of his reply the president, Sir Rupert 
de la Bere, informed the members that the 
National College would be complete by Sep- 
tember and thanked those who had helped 
financially. Sir Rupert also announced that 
Commander W. R. Sinclair had been elected 
by the Council to be the next president. 


St. Lawrence Seaway 


PRELIMINARY traffic statistics issued by the 
Canadian and United States authorities for the 
St. Lawrence Seaway show that 20,100,000 tons 
of cargo were carried through the Seaway 
(Montreal-Lake Ontario) in the 1959 navigation 
season. This figure is 8,300,000 tons, or 71 per 
cent, in excess of the quantity of cargo carried 
by the old St. Lawrence canals in 1958. The 
upbound movement increased by 6,150,000 tons 
(132 per cent) and the downbound by 2,180,000 
tons (31 per cent). Bulk cargo (as defined by 
the tariff) was 91 per cent of the total. The 
figures are subject to revision. 

Cargo transported through the Welland canal 
to the end of navigation totalled 26,900,000 tons, 
which was 27 per cent greater than the 1958 
traffic. Of this total, 16,278,400 tons was 
**downbound.”” Upbound movement increased 
by 92 per cent and downbound by 6 per cent. 

By the end of navigation last year, 6676 vessels 
had passed through the St. Lambert lock, either 
upbound or downbound. Through passages on 
the Welland canal for the same period numbered 
7866. 


High-Pressure Lubricant Pump 


A PEDAL-OPERATED dispenser for heavy lubri- 
cants such as Shell “* Cardium”’ D and Mobil 
** Dorcia ’’ 150 has been evolved by Centralube, 
Ltd., Eley Estate, London, N.18. This pump, 
the ‘“ Hercules,” can generate a maximum 
pressure of 15,000 lb per square inch; it is 
normally provided with a special fitting to 
engage with a Centralube distribution system, 
with which a plurality of points can be lubricated 
simultaneously. The high pressure can be 
exploited to clear blockages by using normal 
lubricants. The delivery depends on the con- 
sistency of the lubricant, and for a grease of 
penetration 250 is 2-3 grammes per stroke. After 
every twenty to forty strokes, a handwheel must 
be turned to force the grease from the reservoir 
to the pump proper. The complete pump 
weighs 50 lb, and can be rolled on two wheels. 

[Reply Card No. E2325] 


Nuclear Propulsion of Ships 


IN a written answer to a question in the House 
of Commons, Mr. Marples, the Minister of 
Transport, stated that invitations to tender for 
a reactor for installation in a ship to serve as a 
prototype in marine propulsion, would be sent 
to the following firms and consortia: A.E.I. 
John Thompson Nuclear Energy Company, Ltd., 
which is now part of the Nuclear Power Group, 
Babcock and Wilcox, Ltd., The English Electric 
Company, Ltd., Hawker Siddeley Nuclear 
Power Company, Ltd., and the Mitchell-Fairfield- 
Combustion Engineering Nuclear Power Con- 
sortium. 


Tidal Flow Computations 
AN error otcurred in the third column of 
page 180 in the printing of the article “* Tidal 
Flow Computations *’ in the Technical Contri- 
butors Section of our issue of January 29. 
Equation 22 should have read as follows : 
KaAx — KAx 


- At aK At re we ' 
h=h+ x, -€ , |A juz +e 2 hl. ul 


Our apologies are due to the authors and to 
readers confused by the error. 
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Front of the furnace with the pusher mechanism into the hardening section on the left, and the tempering 
furnace line on the right 


Automatic Hardening and Tempering 
Furnace Installation 


AN automatic continuous hardening and 
tempering furnace for the treatment of carbine 
barrel forgings has been supplied by G.W.B. 
Furnaces, Ltd., Dudley, Worcs, to the Royal 
Ordnance Factory at Fazakerley. This installa- 
tion includes two pusher type furnaces, one for 
hardening and one for tempering, each furnace 
being equipped with a quenching and de-greasing 
plant ; and the hardening furnace having an 
associated protective atmosphere plant. The 
installation is set out in the form of a U, 
of which the hardening furnace with its quench 
tank and de-greaser form the first leg and the 
tempering furnace equipment forms the second 
leg, the legs being connected at the lower end by 
a cross-transfer track. A cross-transfer track 
at the head of the installation, and to be seen in 
our illustration, is used for loading and unload- 
ing the work from jigs which carry the barrel 
forgings through the furnaces. 

Each of the jigs used carries eight suspended 
forgings and each loaded jig in turn is conveyed 
automatically under the pivoted head of the 
hardening furnace hydraulic pusher which 
conveys the carriers separately into the harden- 
ing furnace. The hardening furnace has an 
effective heated length of 13ft 4in, a width of 
9in, and a height of 3ft 3in, its rating of 120kW 
being arranged in two independent automatic- 
ally controlled zones, giving a maximum tem- 
perature of 900 deg. Cent. The normal operat- 
ing temperature is 850 deg. Cent., with soaking 
times of one to one and a half hours, and the unit 
is designed for a nominal consumption of 73kW 
per hour at 850 deg. Cent. Two rows of skid 
rails support the charge carriers during their 
passage through the furnace, and heavy section 
80/20 nickel-chromium strip heating elements are 
arranged on the side walls of the chamber. At 
each end of the furnace is an electrically-operated 
fully-insulated counterbalanced door. A gas- 
lock chamber is situated at the entrance of the 
hardening furnace, whilst at the exit is fitted a 
gas-tight quenching hood, the bottom edges of 
which are immersed below the level of the 
quenching medium. 

As the pusher propels the line of carriers 
through the furnace, an extractor gear is timed 
to remove the innermost carrier from the furnace 
chamber on to the platform of a quenching 
hoist. The platform then automatically lowers 
and places the carrier on to the quench con- 
veyor, which conveys the charge through the 
quenching medium and also through the de- 
greasing unit. In this gas-heated de-greasing 
unit, the barrels are sprayed with de-greasing 
solution from a battery of fixed jets. 


A second extractor gear then removes the 
charge carrier from the quench conveyor and 
transfers it on to a traversing conveyor, by 
which the carriers are conveyed across into the 
tempering furnace line. At the tempering 
furnace line, the charge carrier is pushed from 
the conveyor into the tempering furnace by a 
second pusher gear. The tempering furnace has 
a heated length of 20ft, and a rating of 90kW 
in three independent automatically controlled 
zones. Different types of forgings are soaked for 
periods ranging from one and a half to three hours 
at temperatures up to 650 deg. Cent. Four air 
circulating fans are situated in the furnace roof, 
and baffles of heat-resisting alloy are specially 
situated to give directional air flow over the 
heating elements and through the working space. 
The quenching and de-greasing arrangements of 
the tempering furnace, together with the extractor 
and conveyor systems, are similar to those in the 
hardening furnace line so that a continuous 
conveyor system is formed, linking all operations. 

Automatic temperature control for both 
furnaces is provided by a common instrument 
control panel. A complete sequence of opera- 
tions for thé installation is carried out auto- 
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matically, and all the necessary limit switches 
and similar interlocks are controlled from a 
master sequence time switch in the instrument 
control panel. The protective atmosphere plant 
is a standard G.W.B. burnt town’s gas exo- 
thermic unit having a capacity of 1000 cubic feet 
per hour, and linked with a silica gel gas drying 
plant. 

[Reply Card No. E2331] 


Continuous Heat Treatment Plant 
for Rollers 


WE illustrate below an automatic heat treat- 
ment plant designed and built by the Electric 
Resistance Furnace Company, Ltd., Queens Road, 
Weybridge, Surrey, for the works of British 
Timken, Ltd., at Daventry. It is designed for 
a minimum throughput of 100 Ib of #in diameter 
rollers an hour, including a soaking period of 
one hour. Depending upon the size to weight ratio 
of the product treated, an output of some 300 Ib 
per hour can be attained with the installation. 

Rollers to be heat treated are carried. by an 
electric elevator into a hopper which feeds them 
on to the oscillating hearth of the hardening 
furnace. This hearth is 18in wide and is actuated 
in one direction by an electric motor driving an 
operating cam, and in the other direction 
by a spring return mechanism. The hearth 
furnace provides temperatures up to 950 deg. 
Cent., and has a total rating of 63kW. It is 
supplied with a controlled atmosphere, produced 
in an “ Efco’’ generator by the endothermic pro- 
cess, to keep the rollers free from decarburisation. 

The rollers enter the furnace chamber through 
a short vestibule fitted with a fume removal 
hood and having a vertically rising door. The 
8ft long chamber of the furnace is heated by 
electric radiant tubes, arranged in three zones, 
and positioned above and below the hearth. 

From this furnace the rollers are discharged 
directly on to a chute on which they are immedi- 
ately quenched in an oil weir. The oil pumped 
to this weir travels with the rollers into the 
quench tank, from which they are carried by the 
perforated steel belt of an elevator into a washing 
machine where the oil is removed by a hot 
detergent spray. The cleaned rollers are then 
delivered by a wire-mesh conveyor belt down a 
chute and distributed by guide rails on to the 
conveyor of the tempering furnace. 

In the 20ft long chamber of the tempering 
furnace the rollers are heated by fixed circulation 
of air from heater tanks of nickel-chromium 
wire spirals mounted on frames in the roof. 
This furnace is rated at 5OkW and normally 
operates at 160 deg. Cent., although it can 
operate at up to 300 deg. Cent. if required. 

[Reply Card No. E2332] 





Feed end of automatic continuous heat treatment plant for bearing rollers 
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Lioyd’s Register Shipbuilding 
Returns 


Tue Shipbuilding Returns for the fourth 
quarter of 1959 have been published by Lloyd's 
Register of Shipping and show that in Great 
Britain and Northern Ireland the work in hand 
included 276 steamships and motorships of 
2,032,600 tons gross, the lowest figure since 
June, 1956. During the quarter sixty-two ships 
of 318,305 tons were commenced, eighty-six 
ships of 441,596 tons were launched, and seventy- 
eight ships of 402,640 tons were completed. Oil 
tankers included in the total work in hand 
amounted to sixty ships of 986,796 tons or 
48-5 per cent. Tonnage for registration abroad 
totalled thirty-three ships of 259,119 tons or 
12-7 per cent of the tonnage being built and 
compares with the peak export figure of 825,745 
tons or 40-4 per cent reached in September, 
1950. Abroad, excluding Russia, China and 
East Germany, the total under construction was 
1153 ships of 7,549,983 tons gross and during 
the quarter the totals commenced, launched and 
completed were respectively; 427 ships of 
1,933,842 tons, 410 ships of 1,849,446 tons, 
and 441 ships of 2,121,255 tons. Oil tankers 
under construction totalled 210 ships of 
3,884,073 tons gross representing 51-4 per cent 
of the total tonnage being built abroad. The 
tonnage building for export amounted to 
3,384,683 tons or 44-8 per cent. Throughout 
the world, 1429 ships of 9,582,583 tons gross 
were under construction, of which 21-2 per cent 
were being built in Great Britain and Northern 
Ireland. Included in the total were 270 oil 
tankers of 4,870,869 tons or 50-8 per cent. Of 
the tonnage building 3,643,802 tons were for 
export, of which Japan was building 23-7 per 
cent, West Germany 20-3 per cent, Sweden 
13-7 per cent, and Great Britain and Northern 
Ireland 7-1 per cent. Throughout the world 
5,234,214 tons representing 54-6 per cent of the 
ships under construction were classed with 
Lloyd’s Register. 


Electron Beam Parametric Amplifiers 


Two forms of parametric amplifier for micro- 
wave circuits were described and demonstrated 
in a lecture on “ Beam-Type Parametric Ampli- 
fiers : Some Aspects of their Design and Use,” 
given to the Electronics and Communications 
section of the Institution of Electrical Engineers 
on January 29 by R. B. Dyott and C. R. Russell. 
A parametric amplifier was defined as some sort 
of resonant system with one element which could 
be varied periodically. One of its main aqwant- 
ages was the very low noise figure obtainable 
without going to the trouble of refrigeration, as 
was necessary with a maser. A simple mechan- 
ical analogy was demonstrated in the form of a 
pendulum, by showing how shortening the 
length of the pendulum in the correct phase and 
at twice the frequency of the system increased 
the amplitude of vibration. An _ electronic 
equivalent was a parallel resonant circuit, with 
a variable-capacitance diode or ferrite induct- 
ance. Varying either of these elements had the 
effect of transferring energy to the circuit so 
that amplification was produced. 

The parametric amplifiers described in the 
lecture both depended on the modulation of 
electron beams. In the Adler tube the beam 
was acted on by a transverse magnetic field, 
which was varied in such a way that the beam 
electrons were caused to rotate at the cyclotron 
frequency, and this rotational energy could be 
taken off by an output coupler. Noise generated 
in the beam by the cathode of the electron gun 
would have a rotational component, which also 
could be removed by coupling to an external 
circuit loaded with the appropriate resistance. 
So far no gain had been introduced, and in this 
form the tube could be used as an isolator. 
In order to provide gain, the rotational energy in 
the beam had to be increased between the input 


and output couplers at opposite ends of the tube. 
Some variable parameter associated with the 
resonant frequency of the system must be found, 
and it was to hand in the longitudinal magnetic 
field in the tube. The circular motion of the 
beam electrons could be regarded as two simple 
motions at 90 deg. to each other, against which 
the magnetic field exerted a restoring force. 
Variation of this field at twice the system fre- 
quency would provide the desired energy trans- 
fer. Four plates were therefore located round 
the beam in tMe centre of the tube and to these a 
frequency of twice the cyclotron frequency was 
applied. These plates provided an electric field 
which modified the magnetic field, resulting in 
an increase of rotational energy in the beam, so 
that the tube now had gain. The first Adler 
tube, operating at 200 Mc/s, had a gain of 20 dB 
and noise of 1-3 dB. 

The second electron beam parametric amplifier 
described made use of the fast and slow space 
charge waves produced when r.f. was applied to 
an electron beam. It was stated that the character- 
istics of this amplifier were still under investiga- 
tion to determine its practicability. The fact 
that there were more electrons travelling slower 
in the slow space charge wave meant that this 
wave was increasing in amplitude. In the fast 
wave the beam energy was increasing, and the 
noise in this wave could be extracted by means 
of a coupler before the signal was applied. 
Assuming a 2500 Mc/s signal, the pump frequency 
would be 5000 Mc/s, and amplification resulted 
from interaction between the field set up by 
this frequency and that of the fast space charge 
wave. The principal asset of the space charge 
wave amplifier was its bandwidth. This gave it 
possibilities as a low-noise amplifier for tele- 
vision, particularly in view of the fact that 
travelling wave tube amplifiers for the v.h_f. 
band would be inconveniently long. 


Synthetic Aggregate for Aluminous- 
Cement-Concrete 


A SYNTHETIC aggregate for use with “ ciment 
fondu” high alumina cement, the resultant 
concrete attaining appreciable density, hardness 
and strength in twenty-four hours and also being 
heat-resistant, is announced by the Lafarge 
Aluminous Cement Company, Ltd. The new 
product is called “Alag’’ and is dense, 
non-absorbent and extremely hard, with a 
hardness of 7 to 7-5 on Moh’s scale. Concrete 
made from it is able to withstand temperatures 
up to 1200 deg. Cent., it is claimed. It should 
not be used with any type of Portland or super- 
sulphated cement. 

After twenty-four hours the compressive 
strength of the “ Alag’’ concrete is given by 
the makers as 13,000 lb per square inch, com- 
pared with 7500 Ib per square inch for normal 
ciment fondu concrete. The seven days strength 
is stated to be 16,000 lb per square inch. The 
makers further assert that tests have demonstrated 
that superior strength is approximately main- 
tained through a heat range of 600 deg. to 
1200 deg. Cent., figures for the higher tempera- 
ture being 3800 Ib per square inch, compared 
with 2800 Ib per square inch for ordinary 
refractory concrete. The density of ciment- 
fondu “* Alag’”’ concrete is approximately 170 Ib 
per cubic foot air-dried, which is about 20 Ib 
per cubic foot greater than for concrete made 
with ordinary structural aggregates, and about 
40 lb per cubic foot greater than refractory 
concrete made with an aggregate of crushed 
firebrick, which has similar expansion charac- 
teristics. “‘ Alag” is supplied in two sizes : 
coarse, tin to #in, and fines, #;in to dust. 

{Reply Card No. E2343] 


Slade Green Collision Report 


THE Ministry of Transport report has been 
published on the collision which occurred on 
February 17, 1959, on the Slade Green—Dartford 
section of the Southern Region, British Railways. 


In foggy conditions, the 9.25 a.m. Charing Cross 
to Dartford electric train, while standing at 
Crayford Spur * A” home signal, was run into 
in the rear by the 9.40 a.m. Charing Cross to 
Gillingham electric train, travelling at about 
15 m.p.h., which had been wrongly admitted to 
the block section. There were seventeen casual- 
ties, none of them serious. The inspecting officer 
finds that the signalmen at Crayford Creek Junc- 
tion and Crayford Spur “* A’’ boxes were both 
responsible for the accident. He is satisfied that 
the former did not give “ train entering section ”’ 
for the 9.25 a.m. train, and was not given a 
“train out of section’’ message for it which 
he had recorded as being received at 10.50 a.m. 
In order to release his starting signal for the 
9.40 a.m. train, he failed to carry out the proper 
procedure in requesting a second “* plunge ’’ on 
the Sykes lock and block instrument from Cray- 
ford Spur “ A,” and the signalman there failed 
to make sure which train was in question when 
asked on the telephone to release the lock on 
his instrument and give the second plunge. 
He assumed that the release was required for the 
9.25 a.m. train, although this train was already 
standing at his home signal. The inspecting 
officer remarks that uncertainty can arise over 
interpretation of the two-position block indi- 
cator as installed at these boxes. This can be 
overcome by an improved indicator with three 
positions, and he reports that the railway 
authorities are examining the addition of three- 
position indicators to the Sykes lock-and-block 
at boxes in the area of this accident, as a tem- 
porary measure which will be an exception to 
the general policy of fitting standard three- 
position instruments with full electrical controls. 


Heads of the Valleys Road 


Work is to start on the reconstruction of the 
Heads of the Valleys Road in Wales. The 
existing A.465 road between Abergavenny and 
Hirwaun, which passes through mountainous 
country and rises to a height of nearly 1300ft, 
will be transformed into a new highway for a 
total distance of about 24 miles. At the eastern 
end, the Heads of the Valleys Road will be 
linked to the Ross Spur Motorway, now under 
construction, by the modernisation of the exist- 
ing road between Abergavenny and Ross. The 
Minister of Transport has awarded the contract 
for the construction of the first 7-mile section 
of the new trunk road—between Abergavenny 
and Brynmawr—to John Morgan (Builders), 
Ltd., of Cardiff, whose tender was £1,333,912. 

The new road, with a 33ft carriageway, will 
leave the A.40 just south of Abergavenny and 
run in a north-westerly curve through the valley 
of the Usk to Gilwern. A new bridge, with a 
centre span of 140ft, and two side spans each 
of 40ft will carry the road over the river Usk. 

The main feature of the bridge—which 
promises to be an excellent and graceful example 
of modern design—will be two groups of six 
V-shaped supports carrying slender beams 
of post-tensioned prestressed concrete. 

The scheme has been prepared by Messrs. 
Rendel, Palmer and Tritton, the consulting 
engineers for the whole Heads of the Valleys 
Road project, who will also supervise the con- 
struction. Plans for reconstructing the 17 miles 
from Hirwaun to Brynmawr are in course of 
preparation. 


Instruments Exhibition in Moscow 


AN exhibition of British scientific instruments 
will be held in Moscow from June 16 to 26. 
It has been arranged as an outcome of a report 
presented to the council of the Scientific Instru- 
ment Manufacturers’ Association of Great 
Britain by a three-man delegation which went 
to Moscow in November, and is supported by 
thirty members of S.1.M.A. This exhibition, 
it is stated, will be the tirst to be put on in Russia 
by a British organisation of manufacturers in 
a specialised field. 
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Amphibious Sidecar 


A TRUE launch sidecar has been designed and 
put into production by Canterbury Sidecars, 
Ltd., Arisdale Avenue, South Ockendon, Rom- 
ford, Essex. The sidecar boat, the “* Canterbury 
Belle,” is a two-adult craft of classical construc- 
tion in ash frames and resin bonded ply, joints 
being made with both screws and marine glue ; 
it is expected that production will be about 
seventy per week. The hull form is V-bottom 
and hard chine, with a rubbing strip 
immediately below the chine. Stabilising fins 
project beyond each quarter, and are submerged 
when the passenger seat is occupied. In the 
water, propulsion is by a 4in propeller running 
up to 3000 r.p.m. and having a pitch angle of 
84 deg. to 10 deg. The screw is shielded by the 
bracket of the long, unbalanced rudder ; 
steering is by a tiller moving in the pitching 
plane and having a response natural to the left 
hand, i.e. pull-port and push-starboard. The 
size of screw and rudder is, of course, severely 
restricted by the need for ground clearance 
when moving on wheels. The engine, a J.A.P. 
* J.$.8”° of 79-7 c.c., is coupled to}the propeller 


‘ 





Two-seater sidecar boat ; a single-cy 
installed 


without clutch or gearing and will develop 
about 14 h.p. at 7 knots. Having a recoil 
starter, the engine can afford forward propul- 
sion only ; the controls are limited to a lever 
throttle on the pilot’s right, petrol tap, strangler, 
and a spring steel strip on the cylinder head 
that earths the sparking plug terminal (the 
ignition is not waterproofed). The exhaust is 
not water-cooled, a small silencer being mounted 
in the open behind the counter. The particulars 
of the boat proper are : length 7ft 74in, width 
3ft 2in over stabilisers, beam 2ft 8in, depth (keel 
to gunwale) Ift 7in, weight 1551b approxi- 
mately. 

The sidecar is carried on land by a GMC/10B 
chassis weighing 98 lb and having a track of 
4ft 4in. This chassis is a slightly modified version 
of a standard sprung, braked outfit, having a 
trailing arm pivoted on a Silentbloc bush and 
controlled by an Armstrong telescopic spring 
and damper unit ; as usual, a high suspension 
frequency is used because of the direct effect of 
roll upon the steering. The hull is supported by 
two shallow “ Vees,” the front one rubber padded 
and the rear one having a pair of slots, rising 
toward and open at the rear, which engage legs 
projecting sideways immediately above the 
chine. A rubber pad prevents the hull fretting 
against the spring abutment. The four point 
mounting is adjusted by loosening clamps on 
the large tubes. For obvious reasons, the body 
has no doors. The outfit is illustrated coupled 
to an Ariel “* Hunter *’ Twin. 

[Reply Card No. E2351] 


Tank Contents Gauge 


A HYDROSTATIC tank contents gauge intro- 
duced by Firth Cleveland Instruments, Ltd., 
Stornoway House, Cleveland Row, London, 
S.W.1, is designed to measure the liquid contents 
in most forms and all sizes of non-pressurised 
tanks. 


It consists of an indicating and a trans- 


linder air-cooled two-stroke engine is 
below the shielded intake on the fore deck 


mitting instrument coupled together by an 
airline which can be up to 250ft long. The 
indicator is available with dials from 4in to 12in 
diameter and graduated to show either the depth 
of liquid or the tank contents in gallons or units 
of weight. It gives a continuous check of the 
amount of liquid in the tank. 

The transmitting instrument, which weighs 
12 1b, can be mounted in or on the tank in various 
ways to meet particular requirements. It can be 
fixed on the outside of a tank, and connected by 
a short pipeline to just above the sludge level 
of the contents, or mounted or suspended within 
the tank above sludge level. When the trans- 
mitter is installed in a tank the liquid fills a 
lower chamber and presses up against the lower 
surface of a synthetic rubber diaphragm. From 
the upper chamber of the transmitter this pressure, 
the hydrostatic head of liquid in the tank, is 
transmitted through a small bore copper or 
nylon airline to the indicator where it actuates 
another diaphragm coupled to the dial needle. 

The diaphragm in the transmitter has a 
graduated thickness so that in operation it is 
similar to a rigid piston of large area sealed to the 
chamber walls by a flexible membrane around 
its edge. Its design is 
such that errors due to 
changes in atmospheric 
pressure or in the tem- 
perature of the air in the 
sealed pipe system are 
reduced to negligible 
proportions. It is stated 
that the maximum 250ft 
length of airline should 
only be used if the 
greater part of its length 
is exposed to atmo- 
spheric temperature, and 
the maximum  recom- 
mended working tem- 
perature is 150 deg. 


When installing this 
equipment it is necessary 
to know the density of 
the fluid in order to 
calibrate the indicator 
in depth units, and also 
the tank size and shape 
of readings are required 
in volume or mass units. These gauges are 
suitable for use with all liquids compatible with 
the transmitter, which is normally made of cast 
iron. If required the equipment can be arranged 
to give alarm indication of high and low tank 
levels and for the automatic control of a pump- 
ing installation to maintain liquid levels between 
predetermined limits. 

[Reply Card No. E2352] 


Office Electronic Computer 


AN addition to the number of small com- 
puters for office installation has become available 
by the introduction of the Royal McBee LGP-30 
model illustrated, a product of the Royal McBee 
Corporation of the U.S.A. Sales in this country 
are being handled by the Visible Writing Machine 
Company, Ltd., 36, Worship Street, London, 
E.C.2. At a recent demonstration it was stated 
that the computer has been designed primarily 
for engineering applications, and it was 
shown working on a highway design pro- 
blem. The computer is mounted on castors 
and, exclusive of typewriter and desk, measures 
2ft 7in deep, 3ft high and 3ft 10in long. The 
weight is 800 lb. Input and output speed with 
the electric typewriter is ten characters per 
second, but an ancillary high-speed photo- 
electric reader (210 characters per second) and 
high-speed paper tape punch output (twenty-five 
characters per second) are available. The 
operating code consists of sixteen single-letter 
instructions which are converted into binary 
symbols in the computer. 

The computer operates on the drum storage 
principle and has a 3600 r.p.m. drum with 
sixty-four tracks of information. Registers are 
written completely round the drum and there 
are no delay lines. Memory capacity is 4096 
words with a length of thirty-two bits including 
sign and space bit. The present model uses 
110 miniature valves, with printed circuitry and 





General-purpose desk-size digital computer and 
electric typewriter 


time-sharing of components. Average mainten- 
ance time required was stated to be two hours 
per fortnight. 

The LGP-30 is the first of a line of computers 
for engineering calculations, and a more powerfu! 
and faster instrument, the RPC-4000, has just 
been announced in the United States for delivery 
in the summer of this year. This will be fully 
transistorised and will have the: capacity for 
handling seventeen output/input devices at one 
time, or sixty-four devices by the addition of 
one transistor circuit. It will be nine or ten 
times as fast as the LGP-30 normally, or sixty 
times as fast in some modes of operation. 

[Reply Card No. E2353] 


Chokeless Power Supply Sub-Units 


ADDING to its range of stabilised power 
supply sub-units, the Solartron Electronic Group, 
Ltd., Thames Ditton, Surrey, has introduced a 
new series in which smoothing chokes are 
dispensed with. The usual capacitors are incor- 
porated, and ripple remaining in the output is 
fed back through an amplifier which applies 
a bias to the grid of a valve in series with the 
output circuit in the sense required for smooth- 
ing. The units are designed for pulsed loading 
conditions and can withstand pulsing from zero 
to full load without self-oscillation or loss of 
control. It is stated that the units maintain a 
stability factor of better than 400 to 1, while a 
low source impedance of 0-5 ohm is held up 
to a frequency of 0:5 Mc/s. The range com- 
prises three sub-units of 100mA maximum load 
capacity and three of 200mA, output voltages 
covering from 100V to 400V. The output 
voltage of any sub-unit can be varied over 
+50V from nominal. Reactive loads may be 


applied without affecting the specified perform- 
ance. 
[Reply Card No. E2354] 





Power supply sub-unit with feedback smoothing 
circuit 





236 


SHORTER REPORTS (Continued) 


Feb. 5, 1990 THE ENGINEER 





Automatic Control Equipment for 
Metal Spraying Plant 

AN automatic electronic control equipment 
for heavy-duty or production metal spraying 
installations now available from the Metallizing 
Equipment Company, Ltd., Chobham, Woking, 
Surrey, will operate with both wire and powder 
metallising processes. For wire spraying the 
control unit is used in conjunction with the 
firm’s “ Metco”’ Type K gun and, for hard- 
facing applications. using tungsten carbide, 


Automatic control equipment for metal spraying plant 


Ni-Cr alloys and ceramics, with the “* Thermo- 
Spray ~ gun. 

The basic equipment incorporated in the 
cabinet to be seen in our illustration includes 
electrically controlled on-off, inlet air, oxygen 
and gas valves. Permanent connection is made 
to these valves from the main factory supply 
lines and gauges are fitted to show the supply 
pressures. As soon as fuel gas is supplied to the 
control system a ventilating fan at the bottom 
of the cabinet is started and indication is given 
by a green light at the top of the panel. If at 
this stage there is no air pressure in the supply 
line the operating controls are locked out of 
circuit and remain inoperative until the air 
pressure reaches the normal operating level. If, 
during operation of the spraying machine, the 
air supply should fail for any reason, the entire 
machine will automatically shut off. Similarly, 
if the flame should fail for any reason, the 
machine will be shut down. In all cases where 
a safety control shuts down the equipment it 
requires positive action by the operator to re- 
start the system. 

Remote control can be incorporated whereby 
control of two or more metal spraying machines 
can be operated from a master control panel or 
some other remote point. The operating unit 
consists of control buttons, pilot lights and the 
electric circuits. The buttons, together with the 
appropriate pilot lights, operate the main power, 
testing and adjusting, spraying, idle and stop 
circuits. With the controls set, depression of the 
metallising button starts the lighting and operat- 
ing sequence. A time relay first opens the air, 


oxygen and gas valves to purge the lines, and 
then partly closes the valves to allow sufficient 
gas and oxygen for lighting purposes and oper- 
ates the automatic igniter. In the next step of 
the starting sequence the relay opens the valves 
fully and finally starts the wire feeding. 

While spraying is in progress the speed of the 
wire feed is maintained precisely by the elec- 
tronic controls which cover a range of speeds 
adequate for all normal metal spraying opera- 
tions. When the appropriate button is pressed 
to initiate the idle condition wire feeding stops 
and the gas and oxygen flow are reduced to 
leave only a pilot flame alight on the spraying 
gun. Depressing the start button then returns 
the flame to normal and starts the wire feeding 
again. If required this idling control sequence 
can be automatically operated by the compo- 
nent when spraying work on a production basis. 

When the system is shut down at the end of a 
run all gases and pressures may be drained by 
operating the controls normally used for initial 
adjustments. Normally the control cabinet is 
permanently fixed in the most suitable operat- 
ing condition, but it can be fitted into a castor 
mounted base to permit ready movement of 
the whole unit. The automatic control system 
equipment is so designed that units can be 
readily added to the basic assembly to meet 
special requirements for any particular operation. 

[Reply Card No. E2361] 


U.H.F. Telemetry Equipment 


It is a common occurrence in engineering 
that it is required to monitor the behaviour of 
a vehicle, manned or unmanned, and in many 
cases the equipment for rendering visible or 
permanent the records is too bulky to go aboard. 
In development work too it is often desirable 
to have several vehicles fitted with transducers 
but to use only one set of recording gear. The 
answer in this case is to telemeter the transducer 
outputs back to a base, and a complete equip- 
ment for this purpose is now offered by Sir 
W. G. Armstrong Whitworth Aircraft, Ltd. It 
works in the u.h.f. (line of sight) band, being 
intended primarily to communicate with missiles 
of rather short range, but it is pointed out that 
road vehicles, for instance, are commonly tested 


on a known track and hence remain close to a 
fixed point. The equipment provides twenty- 
four channels by time division multiplex and, 
aS an optional extra, two simplex telephone 
channels. The input required is of the order of 
5mV into a 1kQ impedance, and the output 
+15V into 30kQ. The information is impressed 
on a _ sub-carrier by frequency modulation 
between 120-160 kc/s, the synchronising pulses 
being 180 kc/s ; the frequency of the intelligence 
is limited by the sampling rate of sixty per second 
set by the mechanical switch (an electronic 
switch to exploit the full available bandwidth 
is under development) but this limitation can be 
pushed back by allotting more than one channel 
to a given input. The radio frequency can be 
varied without any delay in changing crystals 
or tuning. 

It is pointed out that, even in a maaned 
vehicle, telemetry can allow far more instruments 
to be monitored than the crew alone could cover 
—this is, of course, exploited in the case of the 
X-15 hypersonic single-seater—and we are 
advised that A.W.A. equipment may be installed 
in Mr. Donald Campbell’s land speed record 
contender for this purpose. 

{Reply Card No. E2362] 


Large Spun Aluminium Pressure 
Vessel Ends 


Wuat are believed to be the largest aluminium 
spun ends yet produced in this country have been 
made at the Greenwich works of G. A. Harvey 
and Co. (London), Ltd., for some liquid air 
pressure vessels. These ends, when completed, 
had an inside diameter of 10ft and their wall 
thickness was ljin. To provide each of the 


Spinning a 10ft diameter aluminium-alloy pressure 
vessel end 


flat discs from which the ends were spun, two 
aluminium alloy plates were butt welded together. 

Our illustration shows one of the aluminium 
alloy ends being spun on the large machine at 
the Harvey works. This machine is normally 
used for spinning the “‘ Rotarprest’’ ends of 
heavy steel pressure vessels. It is capable of 
working with steel plates weighing up to 104 
tons, producing dished ends 15ft diameter and 
above, and handling plate thicknesses of up 
to 44in. 

[Reply Card No. E2363] 
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Continuous radiant stoving plant working in conjunction with an automatic paint spraying equipment 


Continuous Stoving Installation 


AN electric radiant stoving installation has 
been supplied by G. and R. Gilbert, Ltd., 
Hackbridge, Surrey, to an electrical switchgear 
manufacturer for working in conjunction with 
an automatic spraying machine used to paint 
switch and starter cases and lids. Depending 
upon the size of the workpieces handled, the 
installation has a designed throughput of fram 
960 to 1920 pieces per hour. 

The parts to be painted are loaded by hand 
at the right-hand side of the plant seen in 
the photograph we reproduce. The parts are 
supported on vertical spindles projecting up 
from carrier skates on an endless roller conveyor 
chain which extends right round the plant. The 
links of the chain are protected in the painting 
and drying zones by a slotted cover through 
which the spindles project. After the parts 
loaded on the spindles pass round the end of 
the plant in the foreground of the illustration 
they enter the automatic spray painting enclo- 
sure. From this enclosure the painted parts are 
carried directly into a tunnel where the excess 
solvents are flashed-off. 

The exit of the flash-off tunnel adjoins the 
entrance to the stoving oven chamber, which is 
heated along some two-thirds of the length of 
conveyor line enclosed in the oven structure. 
The stoving section is wel! insulated to reduce 
thermal losses and heating is effected by electric 
radiant emitters set along the top of the tunnel, 
with auxiliary reflectors arranged below the line 
of workpieces to impart uniform overall stoving 
of deep pressed sections. This stoving section 
is designed to operate on a full heat load of only 
27kW. Beyond the stoving tunnel the parts 
pass through a forced draught cooling tunnel 
where they are cooled sufficiently to allow 
handling at the subsequent unloading station. 

{Reply Card No. E2371] 


Marine Radio Transmitters 


Two ships’ 600W radio transmitters of similar 
construction and overall dimensions, but for 
long-range h.f. and local coastal station com- 
munication respectively, are now in production 
by A.E.1. (Woolwich), Ltd., Woolwich, London, 
S.E.18. We illustrate the TSOH h.f. transmitter 
for w/t and r/t in the 4-22 Mc/s bands. This 
comprises a T54 transmitter and M56H modul- 
ator in a table-mounting rack, forming an 
assembly measuring 3ft 6in high (including 
aerial insulator), 2ft Sin wide and Ift 9in deep. 
Power supplies are taken from a separate floor 
mounting unit. Thirty spot frequencies are 
available for w/t, five in each band, with the 
use of eleven crystals. The form of telegraphy 
transmission is c.w. without audio modulation, 
as required by the Post Office instructions for 





long-distance ship-shore radio communications 
under the area scheme. Radio telephony is 
amplitude-modulated, and five spot frequencies 
may be used in the five r/t bands between 4 Mc/s 
and 22 Mc/s. Facilities are provided for simplex, 
voice-operated or duplex working. Speech 
inversion can be fitted if desired. 

Referring to the illustration, the transmitter 
is the upper unit, and the controls for band and 
channel selection are seen at the bottom of the 
panel. The power amplifier tuner is at the top 
left, adjacent to a P.A. cathode current meter, 
and to its right are the aerial coupling control 
and aerial ammeter. Aerial tuning is effected 
by the coarse and fine controls in the centre of 
the panel. Principal controls on the modulator 





Ship’s radio transmitter for long-range h.f. 
communications 


are for service selection and power adjustment, 
the latter permitting power to be reduced in 
four steps to less than 20W. Maximum carrier 
power of the transmitter is 600W to the aerial 
circuit, which will give 200W/450W with a 
normal ship’s aerial according to the frequency 
band in use. 

The second transmitter, TS50M, is of similar 
construction and dimensions but provides c.w. 
or m.c.w. telegraphy (with a 650 c/s tone) in the 
405-525 kc/s band (eight spot frequencies) and 
1-6-3-8 Mc/s band (eleven spot frequencies) 
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together with amplitude-modulated telephony in 
the latter band. Aerial power on normal ships’ 
aerials on m/f is 350W and may be reduced in 
four steps to less than SW. On the intermediate 
band (1-6-3-8 Mc/s) the power in the aerial is 
100W, and may be reduced in two steps to 
under 10W. Volume compression is provided 
on all r/t transmissions, and the transmitter can 
be equipped for speech inversion. An aerial 
switch containing a dummy load for transmitter 
testing is normally fitted. In both equipments 
access to the transmitter components is gained 
through the front panel, which is hinged at its 
lower edge. The modulator is fitted with ball- 
bearing slide runners which enable it to be 
withdrawn for servicing. 


[Reply Card No. E2372] 


Pressure Water Supply Equipment 


AN automatic pressure water supply equip- 
ment has been developed by j Bena Oia ae 
and Son, Ltd., Kitts Green, Birmingham, 33, 
for installation in country houses, farms, &c., 
dependent upon wells or boreholes for their 
water supply. It can be installed near the head 
of the well or in the house, and eliminates 
the use of a roof tank unless a feed is required 
to a boiler or central heating system. 

_ The new equipment, to be seen in our illustra- 
tion, Comprises a motor-driven centrifugal pump 





Automatic equipment providing a pumped pressure 
water supply from a well or borehole 


mounted on a pressure water storage tank 
together with a regulating device which includes 
an air volume control and pressure switch. The 
tank contains a cushion of air which is auto- 
matically maintained by the air volume control 
operating in conjunction with the pump. As 
water is drawn off the air pressure and the water 
level in the tank drop until at a predetermined 
point the pressure switch automatically comes 
into effect to start the motor. When the water 
in the tank is replenished the switch operates to 
cut out the pump motor. A reasonable amount 
of water can be drawn from the supply system 
before the motor is cut in so that the motor 
only operates infrequently under normal domestic 
conditions. 

Two models of this equipment are available, 
each capable of a maximum vertical suction lift 
of 20ft. The smaller model, driven by a 4 h.p. 
motor, gives discharge pressures from 15 |b 
to 35 Ib per square inch and has a capacity up 
to 390 gallons an hour when used with a shallow 
well. It has a storage tank with a capacity of 
18 gallons, and can be adapted for deep wells 
requiring a lift of 45ft with only a slight reduction 
on the maximum operating pressure and output. 
The larger model is driven by a 4 h.p. motor 
and is fitted with a 32-gallon storage tank. It 
has a discharge pressure of 20-24 Ib per square 
inch and an output of up to 610 gallons per 
hour. This large equipment can also be adapted 
for use with deep wells where suction lift of 
80ft is possible. 

{Reply Card No. E2373] 
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Controlled Creep Speed Drive for 
Cranes 


In developing the “ Electrocyclic ’* system for 
creep speed control of overhead electric travelling 
cranes, the Reed Crane and Hoist Company, Ltd., 
Lodge Causeway, Fishponds, Bristol, has fol- 
lowed the principle of meeting the fundamental 
requirements of such a drive with standard forms 
of motors and electrical control gear. An 
auxiliary motor for providing the creep drive is 
direct-coupled to a single-ratio (usually 10 : 1) 
epicyclic reduction gearbox, the output shaft of 
which is in turn directly coupled to the main 
drive motor. The gearbox is controlled by an 
electromagnetic brake which, when applied, 
locks the planetary carrier so that torque from 
the auxiliary motor is transmitted through the 
reduction gear, and when released allows the 
motor to run free without transmitting torque. 
Thus, the auxiliary motor rotates continuously 
while the crane is in operation and is therefore 
available to take up the drive virtually instan- 
taneously without stopping and without shock 
such as might be experienced with a clutch system 
for engaging the creep speed. 

The electrical connections are arranged so that 
when the main motor starting contactor closes, 
the gearbox brake is energised and released and 
auxiliary contacts in the main starter cause the 
auxiliary motor contactor to close, simultaneously 
starting this motor and releasing the main brake 
of the crane. In these conditions the crane hoists 
or lowers at its fast speed, the drum being driven 
by the main motor through the normal gearing, 
while the auxiliary motor runs light. When 
creep speed is selected, the main motor contactor 
opens and this motor and the gearbox brake are 
de-energised simultaneously. Application of the 
brake locks the planetary carrier as already 
described and the auxiliary motor at once takes 
up the drive via the reduction gear, the main 
motor shaft and the crane gears. To restore full 
speed, the main motor is again energised and the 
procedure is reversed. The main holding brake 
of the crane is energised from the auxiliary motor 
terminals and is therefore applied automatically 


Crane speed drive applied to a winch. The epicyclic gearbox is seen between 


Starting to run in the opposite direction. The 
only variations in creep speed are those due to the 
normal slip characteristics of the cage motor, 
and the maker guarantees maintenance of the 
creep speed within plus or minus 14 per cent of 
full speed irrespective of the load on the hook 
and/or direction of motion. 

The operation of the drive was demonstrated 
to us recently, when the characteristics already 
mentioned, and also the simplicity of control, 
were apparent. On this occasion the drive was 
controlled from a pendant type of push-button 
controller selecting fast or creep speed in either 
direction. Lengthy study and analysis of the 
requirements of crane users have accompanied 
the development of the drive, and it is considered 
that in general two speeds meet all operating 
needs, while there is growing demand for floor 
control of cranes by operators without special 
training, but with no relaxation of the need for 
accurate and positive creep control. It is felt, 
therefore, that the drive with floor push-button 
control is particularly applicable to present 
requirements in foundries and machine shops. 
The system can be applied equally readily, how- 
ever, to cranes with drum controllers, when the 
creep drive is brought into action on the first 
notch. In the drive we inspected, the electrical 
control gear was housed in a cubicle and was 
seen to consist throughout of conventional 
types of motor contactors and overload relays. 
Similarly, the gearbox represents the application 
of a well-proved device, the work of development 
having been directed to adapting it to the par- 
ticular stresses and conditions of crane operation 
and not to a modification of accepted principles. 

The ‘* Electrocyclic’’ drive is stated to be 
applicable to any existing type of overhead 
electric crane, details of mounting the motors 
and gearbox being variable to suit conditions. 
It may be used in conjunction with a squirrel- 
cage or slipring main motor, and there would be 
no obstacle to supplying it with more than one 
creep speed ratio, or with a variable speed 
auxiliary motor, were such requirements to arise. 
An example of the flexibility of the system is that 
the drive can be arranged for hoisting (or travel- 

ling) to a dead stop, 
the torque transmitted 
through the gearbox 
being preset to a limit 
at which the load will 
simply be held fully by the 
auxiliary motor. This 
may result in a sustained 


the auxiliary motor (right) and main motor (left) 


by the opening of the auxiliary motor contactor 
if the crane is stopped while running at creep 
speed. For a stop at fast speed, when both 
motors are energised (although only the main 
motor is driving), the two motor starting con- 
tactors are tripped simultaneously so that the 
holding brake is again applied without further 
switching operations. A supply failure applies 
the brakes automatically in either condition. 

The inherent characteristic of the three-phase 
auxiliary induction motor used in this creep 
speed drive provides automatic dynamic braking 
while lowering. Reversal of the drive is also 
accomplished smoothly and without shock, the 
motors simply braking to a standstill and then 


overload and the overload relays are accordingly 
set to operate after a short delay, thus switching 
off the auxiliary motor and applying the main 
crane brake. Such an arrangement has been 
adopted where otherwise frequent operation of 
limit switches would be likely to occur, requiring 
correspondingly frequent inspection and main- 
tenance. With this adjustment of the drive, the 
limit switches serve as a second line of defence 
and are not subject to continuous wear. In 
another instance, the drive has been supplied 
with automatic cycle features for operating a 
skip winch. The accuracy of control would also 
enable the system to be used effectively for such 
specialised operations as the handling of nuclear 


fuel elements at atomic power stations, and 
equipment is offered for cranes which place the 
elements in the storage ponds and reclaim them 
from precisely-indicated positions under water. 

We are informed that a working model of 
the ‘“Electrocyclic’’ drive is available for 
demonstration anywhere in the country. 

[Reply Card No. E2381] 


Low Capacity Powder Pump 


A PuMP which is stated to be suitable for the 
conveyance of practically any type of powdered 
material which can be fluidised by air, has been 
introduced by Henry Simon, Ltd., Stockport. 
This pump, depending upon the class of material, 
can handle up to 8000 1b of powder an hour, 
and with it vertical lifts up to 70ft are being 
effected with total conveying lengths of 200ft. 

A diagram we reproduce shows the basic 
design of one of these “* Squeegee ’’ pumps, 


REINFORCED 
FLEXIBLE TUBE 








AIR INLET 
Diagram showing the construction of a powder pump 


as they are called. The pump incorporates an 
open-ended flexible tube, a rotor carrying four 
equally-spaced rollers and a compressed air 
inlet. As it turns the rotor progressively squeezes 
the powder through the bend in the flexible tube 
supported against a steel backing plate ; the 
rollers serving to thrust the material through the 
tube in a continuous stream. At the exit section 
of the tube a supply of compressed air is delivered 
into the material and this air is prevented from 
leaking back through the pump because of the 
pressure maintained by the rollers. The com- 
pressed air is used solely for conveying the 
powder through the delivery line and, it is 
stated, under normal conditions about 15 to 20 


Demonstration set-up of a powder pump 


cubic feet a minute is adequate to give the 
required output. 

Should the supply of powder be exhausted, a 
pump can continue running without sustaining 
any damage and its flexible tube is quickly 
replaceable when worn out. Again depending 
upon the class of powder handled, a flexible 
tube life of up to 1000 hours can be expected. 
These pumps are made in two sizes with 2in and 
3in diameter flexible tubes and they are driven 
by al h.p. motor. The stock is discharged with 
but little turbulence owing to the small quantity 
of air used and no elaborate dust collection 
equipment is needed with a pumping set. 

{Reply Card No. E2382] 
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Shipbuilding Wages and Hours 


The claims for a substantial wage 
increase and a forty-hour week in British 
shipbuilding and ship repairing yards were 
further discussed on Thursday of last week 
when the Shipbuilding Employers’ Federa- 
tion met representatives of the Confedera- 
tion of Shipbuilding and Engineering Unions. 
The claims were rejected by the employers 
on November 18 last. 

At last week’s meeting, the president of 
the Shipbuilding Employers’ Federation, 
Mr. G. H. R. Towers, emphasised that 
there had been no real change in the ship- 
building industry. The very few orders 
which had been taken, he said, had all been 
secured in the face of the keenest competition, 
and at very low and unremunerative fixed 
prices, in the interests of shipyard produc- 
tion programmes and of maintaining employ- 
ment. The repair work position, Mr. Towers 
added, was very much the same so that 
prospects generally were not, unfortunately, 
any brighter. At the meeting in November, 
Mr. Towers recalled, he had made it perfectly 
clear that in view of the unfavourable out- 
look for both shipbuilding and ship repairing 
all their efforts must be directed towards 
reducing prices and the employers could not, 
therefore, agree to increased wages. 

So far as working hours were concerned, 
Mr. Towers said the employers had already 
stated that they were not opposed in principle 
to a reduction. It was absolutely essential, 
however, before any such claim was con- 
sidered, that the obstacles to maximum 
efficiency should be removed. In fact, at 
the previous meeting, the employers said 
that if the unions were prepared to co- 
operate with them they might still be able to 
do something to meet the claim for a shorter 
working week. But it would be dishonest 
to suggest that, without that co-operation, 
the industry could face up to a reduction in 
hours at the present time when the position 
was so grave. Mr. Towers went on to say 
he felt the union representatives would all 
appreciate how important it was that ship- 
builders and ship repairers should be able 
to tender for work knowing that they could 
carry through that work without interruption. 


Buying Capital Equipment 
The British Association of Machine 
Tool Merchants has submitted some Budget 
suggestions to the Chancellor of the 
Exchequer. The Association urges that every 
possible incentive and encouragement should 
be given to industry to expand its productive 
capacity by installing a full range of machi- 
nery and plant ; it hopes accordingly that the 
fullest consideration will be given to that in 
the formulation of the Budget. 

The Association goes on to remind the 
Chancellor that machine tools are the 
** master tools” of industry and are, in fact, 
an essential requisite of all forms of industry, 
either in themselves or as the producers of 
other machinery. The Association feels that 
the present method allowing plant and 
machinery to be written off at fixed percentage 
rates over a long period of years is a deterrent 
to expansion programmes. The suggestion is 
made, therefore, that it should be left to the 
taxpayer to determine the period over which 
the machine tool requires to be depreciated 





and replaced and that no restriction should be 
placed on the manner in which this takes 
place. The Association’s council is also 
concerned that the investment allowance is 
still not granted to purchasers of com- 
petently overhauled and rebuilt used machine 
tools, the more so now that delivery dates 
for new machines are again being extended, 
with a resultant increasing demand for used 
machines, especially by the less well financed 
and smaller firms which represent about 
85 per cent of users. 


Transport’s ‘* Changing Scene ”’ 

An address entitled *‘ The Changing 
Scene in Transport since 1947 ” was delivered 
before the Metropolitan Section of the 
Institute of Transport, last Monday, by 
Sir John Benstead, deputy chairman of the 
British Transport Commission. In the main, 
Sir John commented upon various aspects of 
the Commission’s functions and respons- 
ibilities since it was set up in 1947. 

In the latter part of the address, Sir John 
spoke in particular of the impact on the 
Commission’s staff during what he called 
‘* these years of change and stress.’ Nationa- 
lisation, he said, had been the subject of so 
much political controversy that sometimes 
any stick had been good enough to beat those 
employed in a publicly-owned corporation. 
Unlike most of industry, public transport was 
open to the public eye ; its shortcomings 
were visible, which made it an open target. 
As to the future, speaking especially of the 
railways, Sir John said that public ownership 
was not in dispute and should not, from any 
ideological view, be a source of political 
controversy. What was required was a 
public understanding of the problem of 
transforming a nineteenth century system to 
one capable of meeting the needs of this 
century. The electrification of the London 
Midland system alone, he commented, was 
one of the greatest industrial tasks of the 
day, especially as the work must be carried 
out under full operating conditions, The 
British Transport Commission, he added, 
was trying to compass in a few years the 
work of many, but he was satisfied that there 
would be regained this country’s former 
leading position among the railways of the 
world. What was needed, he remarked, was 
not sympathy but understanding. 


Industrial Training 


The first report of the Industrial 
Training Council has just been published. 
The council, it will be recalled, was formed 
in July, 1958, under the chairmanship of 
Lord McCorquodale and includes repre- 
sentatives of the British Employers Con- 
federation, the Trades Union Congress, the 
nationalised industries, the Ministry of 
Labour, the Ministry of Education, and 
educational bodies. As the report points 
out, the council’s task is not to train young 
people. It is to act through employers’ 
organisations and bodies composed jointly 
of employers and trade unionists to stimulate 
individual companies to improve their train- 
ing schemes and, in the first place, to prepare 
for the school leavers’ “‘ bulge” in 1961, 
1962 and 1963. The report records the 
progress which is being made by sixty 
employers’ organisations and joint bodies. 





The activities described include the assess- 
ment of future requirements, the appoint- 
ment of training development officers, the 
development of improved training proce- 
dures, arrangements to strengthen the links 
between industry and local education author- 
ities and technical colleges, the issue of 
recruitment and training literature, and the 
reconsideration of existing training schemes 
and training methods. These, the report 
says, are essential preliminary steps. But, 
it adds, more needs to be done and more: 
industries can with advantage to themselves 
follow the lead that has been given. 

In a statement on the expansion of indus- 
trial training, the British Employers’ Con- 
federation says it is reasonably clear that 
jobs will be available for new entrants to 
industry in the “ bulge” years 1961-63 ; 
there will be no real difficulty, the Con- 
federation believes, in securing that they 
are trained. The crucial factor, the state- 
ment comments, is the state of the economy ; 
if the country moves into a further period of 
sound expansion, the problems of employ- 
ment and training will largely solve them- 
selves. There are, the Confederation adds, 
already signs of expansion in recruitment. 
According to Ministry of Labour figures, 
during the first nine months of last year 
the number of boys offered apprenticeships 
or “learnerships’’ was over 4 per cent 
higher than in the comparable period of 
1958. Although this has not kept pace with 
the increase of 8 per cent in the number of 
boys taken into employment generally, it 
does show an upward trend. The British 
Employers’ Confederation says its concern 
is to see that this upward trend continues. 


Post Office Student Apprenticeships 


An apprenticeship scheme to train 
young men for key engineering posts in 
connection with mechanisation and auto- 
mation is being launched this year by the 
General Post Office. Under this scheme it will 
guarantee university training or a Diploma in 
technology course at a College of Advanced 
Technology to about twenty students from 
schools. Student apprentices will be selected 
from young men of British nationality who 
are between the ages of seventeen and twenty 
on June | in the year when apprenticeship 
starts. They must have obtained a good 
General Certificate of Education at ordinary 
level, and at least three subjects, including 
mathematics and physics, at the advanced 
level ; or they must have good prospects of 
obtaining these subjects in the summer of 
the year when apprenticeship starts. In all 
cases headmasters will be asked whether 
applicants have the ability to reach honours 
standard in their university studies. 

Apprenticeships will last four and a half 
years, except in Scotland or Northern Ireland, 
where they will be slightly longer to allow 
for the duration of university courses. The 
Post Office will pay university fees, college 
union dues and the costs of examination and 
examination registration. In addition, half 
the cost of essential textbooks will be met. 
During the student apprenticeship, including 
the time of attendance at university or 
college, salaries will be paid according to age 
and varying from £270 per annum at seven- 
teen to £430 at twenty-one and over. 
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Appointments 
Rorary Hoes, Ltd., has appointed Mr. A. McKay 
as its new representative for Scotland. 
Mr. W. H. Tyce has been appointed South Wales 
area sales agent for Soag Machine Tools, Ltd. 


Mr. WALTER PauL YANESKE has been appointed 
technical director to Toledo Woodhead Springs, Ltd. 


Union Carsipe, Ltd., announces the appointment 
of Mr. H. Cawley to the position of Sheffield area 
sales manager. 

Ma. Georrrey B. AsHton, A.M.I.Mech.E., has 
been appointed joint assistant managing director of 
Higgs Motors, Lid. 

Mr. S. H. IRELAND has been appointed assistant 
managing director of the Consolidated Pneumatic 
Tool Company, Ltd. 

Guy Morors, Ltd., announces that Mr. J. J. 
Parkes and Mr. Arthur Chamberlain are to join 
its board of directors. 

CENTRAL ELectriciry GENERATING BoaRD has 
announced the appointment of Mr. C. Donaldson as 
superintendent of Stella North Power Station. 


LONDON MIDLAND REGION, BriTIsH RAILWAYS, 
announces that Mr. K. S. Martin, A.M.1.C.E., has 
been appointed assistant civil engineer at Euston. 


Mr. R. E. F. Sykes has been appointed general 
manager of Griffin and George (Laboratory Con- 
struction), Ltd., in succession to Mr. A. E. Lambert 
who has retired. 

Tue British IRON AND STEEL RESEARCH ASSOCIA- 
TION has announced that Mr. S. S. Carlisle, A.M.I.E.E. 
head of the physics department, has been appointed 
an assistant director. 

Mr. J. A. Gopparp, director and secretary of 
Fry’s Diecastings, Ltd., has been elected chairman 
of the Zinc Alloy Die Casters Association for 1960. 
He succeeds Mr. K. J. Whitehead. 

IBM Unrrep Kincpom, Ltd., has announced the 
appointment of Mr. K. R. Barge as director of data 
processing sales, European area, at IBM world 
trade Europe headquarters in Paris. 

Mr. J. S. BriGHt has been appointed service 
manager of C.A.V., Ltd. Mr. C. W. Billington will 
continue as service manager for the United Kingdom 
and will be responsible to Mr. Bright. 

THE TELEGRAPH CONSTRUCTION AND MAINTENANCE 
Company, Ltd., announces that Mr. D. T. Hollings- 
worth, M.I.E.E., has joined the board of directors 
and has been appointed joint deputy chairman. 

MASSEY-FERGUSON announces that Dr. B. F. 
Willetts, A.M.I.Mech.E., has been appointed chief 
engineer, United Kingdom, and Mr. Charles Hunt, 
A.M.1.Mech.E., has been appointed chief test 
engineer. 

Roiis-Royce, Ltd., announces that Lt.-Col. 
L. F. R. Fell, M.I.Mech.E., has been appointed a 
consultant to the company on railway matters to 
act in an advisory capacity on current and future 
railway traction projects. 

Mr. T. H. Kirkup, joint managing director of 
The Limmer and Trinidad Lake Asphalt Company, 
Ltd., has been appointed chairman of The Natural 
Asphalte Mine-owners and Manufacturers Council 
in succession to Mr. C. W. Argent. 

Mr. G. P. THompson, until recently manager of 
the transformer factory at Rugby works, has been 
appointed manager—manufacturing, A.E.I. Rugby, 
Ltd. He has been succeeded as manager of the 
transformer factory by Mr. R. Thomson. 


Mr. Avex. Dormer, chairman and joint managing 
director of the Sheffield Twist Drill and Steel Com- 
pany, Ltd., has been appointed second vice-chairman 
of the Gauge and Tool Makers’ Association, to fill 
the vacancy caused by the death of Mr. H. G. 
Carmichael Wilson. 

Tue SupPerHEATER ComPaANy, Ltd., announces 
that Mr. Eric A. Robinson, chairman and joint 
managing director, has retired from the position 
of joint managing director but remains chairman. 
Mr. L. C. Southcott, joint managing director, has 
become managing director. 

THe Brimish BROADCASTING CORPORATION has 
announced that The Hon. R. T. B. Wynn will retire 
on April 19 from the position of chief engineer, 
after thirty-four years’ service with the Corporation. 
He will be succeeded by Mr. F. C. McLean, deputy 
chief engineer, who will have the title of deputy 
director of engineering. The post of deputy chief 
engineer will be abolished. 


Birmip INpustries, Ltd., announces the following 
appointments in its subsidiary companies: Birmetals, 
Ltd., and Birmabright, Ltd., Mr. W. C. Jordan, 
deputy managing director, has been appointed joint 
managing director ; Mr. R. T. Raven, works director, 
has been appointed director and general manager ; 
Mr. C. J. Smith, works metallurgist, becomes tech- 
nical director. Sterling Metals, Ltd., Mr. T. Player, 
manager—iron division, has been appointed a 
director. 

Mr. G. L. Knicut has been appointed assistant 
to the director of the Scientific Instrument Manufac- 
turers’ Association of Great Britain. He will operate 
under the director, Captain R. A. Villiers, in the 
field of information and external activities in par- 
ticular, and will also be responsible for the collection 
and distribution of information for S.I.M.A. Mr. 
Knight is available to answer all general questions 
at S.IL.M.A. House, Queen Anne Street, London, 
W.1 (Langham 4251). The Instrument Inquiry 
Service is still at Imperial 6000. 


Business Announcements 


Rymaa, Ltd., has moved to 197, Knightsbridge, 
London, S.W.7 (telephone, Knightsbridge 9206-9). 


Brook Morors, Ltd., states that its Bristol] branch 
office has moved to the Refuge Assurance Building, 
18, Baldwin Street, Bristol, 1. 


EDWARD Woop AND Co., Ltd., has transferred its 
London office to 78, Buckingham Gate, London, 
S.W.1 (telephone, Abbey 1948-9). 


THE AcCROwW Group OF COMPANIES has announced 
the completion of negotiations for the acquisition of 
the whole of the issued capital of Thomas Storey 
(Engineers), Ltd. 


Continuous CasTING Company, Ltd., Netherby, 
161, Queens Road, Weybridge, Surrey, announces 
an agreement for technical collaboration with Low 
Moor Alloy Steelworks, Ltd., of Bradford. 


Airmec, Ltd., has opened a new Birmingham 
show room at 11, Union House, Union Drive, Sutton 
Coldfield. The show room will be in charge of 
Mr. D. T. Wilson, Midlands technical representative. 


Mr. AMBROSE CONGREVE, Chairman of Humphreys 
and Glasgow, Ltd., has left by sea for a six weeks 
business tour of the United States. He will also 
visit the Toronto headquarters of the associate 
company, Humphreys and Glasgow (Canada), Ltd. 


Ganpy, Ltd., of Wheatland Works, Wallasey, 
Cheshire, informs us that it was not the Birkenhead 
firm referred to at the recent inquiry into the cause 
of a disaster at the Auchengeich colliery as having 
supplied 80ft of belting which was sub-standard. 


Mr. C. R. DARWELL, export manager of Fredk. 
Braby and Co., Ltd., has left by air for Ghana for 
the first stage of his African tour. He will be away 
for approximately one month and has arranged to 
visit Fredk. Braby and Auto Diesels African agents. 


Microce.t, Ltd., states that its commercial 
engineering division has been formed into a sub- 
sidiary company known as Microcell Engineering, 
Ltd. The members of the board are Mr. Henry 
Kremer, Mr. J. J. Molins, Mr. L. R. Rutherford, 
Mr. L. Avis, technical director, and Mr. D. J. Dola- 
more, works director. 


FIRTH CLEVELAND INSTRUMENTS, Ltd., announces 
that A/S Garek, of Oslo, has been appointed Nor- 
wegian representative for the Gilbarco-Firth Cleveland 
electronic tank contents gauge. The new appoint- 
ment is additional to the existing arrangements 
between Simmonds Aerocessories, Ltd., and Firth 
Cleveland Instruments, Ltd., and A/S Haneborg and 
Fleischer of Oslo. 


METAL Propeters, Ltd., Croydon, Surrey, states 
that it has acquired the Standard Steel Company 
(1929), Ltd. Mr. C. Colley, managing director of 
Metal Propellers, has been appointed managing 
director of Standard Steel. Mr. D. R. Morgan, who 
will continue as a director of Standard Steel, has 
been appointed general manager of that company, 
and a director of Metal Propellers. 


RICHARDSONS, WESTGARTH AND Co., Ltd., has 
announced the formation of a subsidiary company, 
Richardsons, Westgarth Inc., with offices in Wash- 
ington, D.C. The new company will act as selling 
agent in the United States for products made by the 
company in this country and will also be able to 
act as main contractor where plant is made in the 
U.S.A. to Richardsons, Westgarth designs. 


MASCHINENFABRIK AUGSBURG-NURNBERG A.G., 
states that, following the conclusion of a skeleton 
agreement with D.I.N.LE. (Direccion Nacional de 
Industrias del Estado), sanctioned by the Argentine 
Government, a new company has been formed, the 
Industrias Argentinas M.A.N., Soc. An., Industrially 
Commercial. The new company will be concerned 
primarily with the manufacture of diesel engines. 


BALDWIN INDUSTRIAL CONTROLS, BALDWIN INSTRU- 
MENT COMPANY, Ltd., Lowfield Street, Dartford, 
Kent (a member of the Harper Engineering and 
Electronic Group), announces the formation of a 
hydraulic servo division in order to offer industry a 
comprehensive service for the application of hydraulic 
servo techniques to problems of production and 
experimental engineering. Mr. J. C. Wells has been 
appointed chief engineer of the division. 


THE VAUGHAN CRANE COMPANY, Ltd., West 
Gorton, Manchester, 12, announces that it has 
formed a joint venture company in conjunction with 
Burn and Co., Ltd., Howrah, West Bengal, and 
Martin Burn, Ltd., Calcutta, India, to manufacture 
mechanical handling equipment including overhead 
electric and hand-operated travelling cranes and 
hoist blocks. The new company is the Vaughan 
Burn Crane Company Private, Ltd., Martin Burn 
ng 12, Mission Row, Calcutta, 1. P.O. Box 
No. 28. 


THE BuREAU VERITAS MARITIME REGISTER has 
been revised in order to make its use more con- 
venient and improvements have been made in the 
general presentation of the information supplied 
and the appendices. In future the particulars for each 
vessel will be printed on a single page and all ships 
will be grouped in alphabetical order, although inland 
navigation ships will appear in a separate booklet. 
Orders may be placed with the British Central Office 
of Bureau Veritas, Winchester House, Old Broad 
Street, London, E.C.2. 


Contracts 


MITCHELL ENGINEERING, Ltd. (Mechanical Hand- 
ling Department), has been awarded a £2,000,000 
contract by Richard Thomas and Baldwins, Ltd., 
for mechanical handling equipment for the new 
Spencer Steel Works at Llanwern, near Newport. 
The contract covers ore and coal screening, crushing 
and conveying machinery and storage plant. Work 
has already started and is due to be finished by 
March, 1961. 


SouTH DURHAM STEEL AND IRON Company, Ltd., 
announces that a contract with the Esso Petroleum 
Company, Ltd., has been successfully negotiated for 
100 miles of 30in diameter steel pipes for the develop- 
ment of the oilfields in Libya. The value of the 
contract, consisting of 23,000 tons, is approximately 
£1,430,000. Manufacture of the steel pipes is due 
to commence in April next and delivery is required 
to be completed by September, 1960. 


Simon-Carves, Ltd., has received from Richard 
Thomas and Baldwins, Ltd., a contract of approxi- 
mately £3,750,000 for the coke ovens and by-product 
plant of the new hot strip mill to be built at the 
Spencer Works at Newport, Monmouthshire. The 
plant will comprise 140 ovens capable of carbonising 
approximately 2860 tons of dry coal per day, together 
with a by-product plant to recover tar and crude 
benzole and to produce sulphate of ammonia. Work 
on the site is expected to begin early this year. The 
first stage of the plant will be in production in Sep- 
tember, 1961, and the remainder will go into produc- 
tion a month later. 


THe NortH OF SCOTLAND Hypro-E.ectrric 
BoarD has placed contracts for a new power 
station on the eastern shore of Loch Ericht, some 
10 miles south of Dalwhinnie. The contract for 
building the station and allied civil engineering 
work has been placed with A. A. Stuart and Son 
(Glasgow), Ltd. The plant, a 2200kW turbo- 
induction generator, will be supplied by Bruce 
Peebles and Co., Ltd., Edinburgh. The turbine will 
be manufactured by The Armfield Hydraulic Engin- 
eering Company, Ltd., as sub-contractor. The new 
power station will stand at the outlet of the existing 
tunnel from Loch Garry to Loch Ericht, part of the 
Rannoch section of the Grampian power scheme, 
with a maximum head of 196ft, and will produce 
10,300,000 units of electricity annually. The civil 
engineering consultants for the works are Sir 
Alexander Gibb and Partners. 
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Short Take-Off and 
Landing Aircraft 


UGHT trials are at present in progress of a 
novel short take-off and landing aircraft de- 
veloped by the Dornier Works, Munich- 
Neuaubing. While no results regarding per- 
formance in these tests have yet been released, 
the machine itself, the “Do 29,” is of great 
technical interest. Like the “* Do 28,’’ which 
was first shown in public last June at the 
Salon Internationale de l’Aeronautique at Le 
Bourget, it derives from the well-known 
“Do Zi.” Th “De wa” Ge i) -» 
basically a twin-engined version of the earlier 
design, using about 80 per cent of its com- 
ponents. An unusual aspect, is the manner 
in which both engines and undercarriage are 
attached by means of stub wings. While the 
“Do 27” was conceived as a multi-purpose 
aircraft, its successor, by virtue of its increased 
power reserve and operational safety, is more 
specifically intended as a private passenger 
transport. 

With the “ Do 29,’ a new departure is being 
made. The aircraft, which still uses 70 per cent 
of the “ Do 27”’ components, is equipped with 
two inclinable airscrews in order to obtain a 


greatly ‘increased lift 
during take-off. In order 
to avoid blowing down 
on ihe upper surface of 
the wing, which would 
result in a loss of lift, 
the airscrews are ar- 
ranged as pushers. The 
three-bladed, large dia- 
meter, variable pitch 
propellers are  syn- 
chronised and rotate in 
opposite directions. 
While the power units 
remain fixed, the trans- 
mission is arranged so 
that the airscrews can 
be tilted downwards 
through nearly 90 deg., 
an idea suggested during 
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Fig. 3—Transmission of **‘ Do 29’ STOL aircraft (diagrammatic) 


the war by Professor Focke in his design for the 


Focke Achgelis FA 269 : 


it contrasts with the 


arrangement of the “Do 26” flying-boat, on 
which the propellers were tilted up to be clear 
of spray. 


Our 


illustration, 


Fig. 2, shows 





Fig. 1—The *‘ Do 28,”’ a twin-engine version of the “‘Do 27,” is intended as a six-seater passenger aircraft 





Fig. 2—Prototype ‘‘ Do 29’ on the tarmac. As in the “‘ Do 27,”’ the leading edge is provided with a fixed slot 


over the whole length of the wing. The design of the fixed nacelles suggests 
by jolie. The rear sections with the airscrews, together with the flaps, can be lowered through almost 90 


later replacement of the piston engines 





the “Do 29” on the tarmac with the 
propellers in the normal position. A com- 
parison of the principal data of the ‘‘ Do 27,” 
“Do 28,’ and * Do 29” is given in Table I. 


TABLE |—Basic Data of Recent Dornier Aircraft 


Do 27A' Do 28 Do 29" 
Length : 9-6m 9-6m 
Height (without 2:7m 
screw) 
Span . : i2m lim 13:2m 
Wing area (gross) 19-4 19-4 21:7 
square square square 
metres metres metres 
Wing loading 77: Skg 109 -8kg 
per square per square 
metre metre 
Weight empty 985 kg —~ 
Weight loaded 1570 kg 2400 kg 
Power plant 27S5h.p. | Two Two x 
Lycoming | 180 h.p. 275 h.p. 
GO-480- | Lycoming Lycoming 
BIA6 0-360- GO-480-B1i Aé 
AIA 
Maximum speed 255 km _ —_ 
per hour = 
Cruising speed .| 205 km 290 km 
aed per hour per hour 
Stalling speed 58 km Approx. 25 km 
per hour per hour* 
Take-off distance ... 165m° Approx. 25m‘ 
Landing distance 102m* Approx. 15m‘ 
Range So 870 km 800-1200 km 
1425km 
Cabin ...| 3°35 cubic -- —_ 
metres | 
Number of occupants! 5 46 _ 
First flight | June 27, | April 29 December 
1955 | 1959 1958° 


' Principal military version. Altogether, ‘oun military, civil, 
and mixed versions have been built which differ somewhat in 
dimensions, layout, load capacity (up to six occupants), and 
power plant (230 h.p.-340 h.p.). 

* Prototype. 

—_—— 

° To clear 15m. 

* From height of 15m. 

The transmission is shown diagrammatically 
in Fig. 3. Through freewheels and bevel gearing, 
the two engines are connected to a common 
transverse shaft which in turn drives the pro- 
peller gearboxes. In this way, the two propellers 
counter-rotate in synchronism; at the same 
time they can be driven by either engine on its 
own should the other fail. Elastic couplings 
ensure the required amount of flexibility both in 
bending and in torsion. The rear sections of 
the engine nacelles, with the propeller drive 
shafts, gearboxes, variable pitch actuaiing 
cylinders, and the propellers themselves, can be 
rotated by hydraulic actuators about the centre 
line of the transverse shaft, down to a near- 
vertical position. The flaps are connected to 


the same mechanism and move in conjunction. 


Kettig Viaduct 


The Weissenthurm-Andernach by-pass on the 
German route B9 which is at present being built 
for the Strassenverwaltung Rheinland-Pfalz (the 
Rhineland-Palatinate Highway Authority) includes 
a viaduct with thirteen continuous spans each of 
39-2m, for which a novel method of construction 
has been introduced. Each span comprises two 
box beams of prestressed concrete, connected 
together by the road slab at the top level, the 
slab also cantilevering out beyond each beam to 
give a total width of 18m. Shuttering is carried 
on four trussed girders, and when a span is com- 
plete, these girders are moved forward to the 
next span, using a steel girder device which, in 
the ensuing description, we have called the 
** traveller,"’ since it can be moved over rollers 
at the column heads. This system of construction 
was developed by the contractor at Kettig, 
Strabag Bau A.G., and is clearly advantageous 
where there is repetition and where the columns 
are tail ; in this case the maximum column height 
is 25m. 

With the four trussed girders in position, a 
new span plus a cantilever extending forwards 
about 6m is cast, and then prestressed. At this 
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stage the traveller, which is 81-43m long, is positioned ahead, on the tops of 
the columns completed previously, clear of the beam construction. When 
the newly-built span and cantilever are prestressed, however, the traveller 
is moved back until it abuts on to the completed work. The shutters are struck 
by synchronised hydraulic jacks which ‘‘inch’’ the shutters and shuttering 
girders down together, and finally the two soffit shutters of the box beams, 
which are hinged, flap down. The inner pair of shuttering girders is then moved 
forward ; for this they are carried by two crabs which roll forward on the 
permanent work and on the beams of the traveller. After a short initial move- 
ment, the rear crab carries the girders from a cross beam, but they are suspended 
directly from the forward crab. The shuttering girders are “‘ landed ’’ on the 
octagonal shelves of the next pair of columns, below the column-head rollers. 
This stage is well shown in the LOWER illustration, with the crabs in position 
to lift the two outer shuttering girders, prior to moving them forward to 
complete the operation. The same stage is shown in the UPPER view, in which 
the soffit shutters hanging on the outer girders are clearly seen. The CENTRE 
view shows the shutters nearly ready for concrete at the cantilever end. The 
rate of construction is one cycle per fortnight, i.e. 78-4m of deck per month. 
The superstructure is prestressed on the B.B.R.V. system. The firm considers 
that the most economical range of spans for this system is 25-30m. 
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by Our American Editor 





Annual Steel Bridge Competition 











HE “ most beautiful *’ steel bridges opened to 
traffic in the United States during 1958 
were recently announced in the annual competi- 
tion sponsored by the American institute of 
Steel Construction. A jury selected thirteen 
bridges in eleven states from 104 entries, the 
largest number of bridges ever submitted in the 
thirty-one-year-old bridge competition. Mr. 
M. G. Gaskin, the chairman of the A.LS.C. 
Committee on Awards, said : “* The committee 
is gratified by the large number of entries received 
this year, particularly from state highway 
departments and bridge engineers, which indicates 
an increasing interest in the use of structural 
steel for its strength, durability and esthetic 
possibilities.” The winners are illustrated here. 
The first illustration (Class | Award, for 
bridges with spans of 400ft or more) shows the 
Mackinac Bridge, Mackinac Straits, Michigan. 
Owner, Mackinac Bridge Authority ; designer, 
D. B. Steinman ; fabricator, American Bridge 
Division, U.S. Steel Corporation. The jury 
praised this “‘ monumental structure’’ for its 
“strength, handsome silhouette and the beauty 
it gains from its noble proportions and mass.” 
The second picture (Class Li Award, for bridges 
with fixed spans under 400ft and costing more 
than 500,000 dollars) shows the Louie Morris 
Memorial Bridge, over the Savannah River on 
U.S. Highway 29, about 8 miles east of Hartwell, 
Georgia. Owner, Corps of Engineers, U.S. 
Army, for the State of South Carolina ; designer, 
Patchen, Mingledorff and Williams ; fabricator, 
Calvert Iron Works, Incorporated. It was 
“the contrast between the lithe steel spans and 
the simple muscular piers, giving an, athletic 
feeling combined with a sturdy rhythm”’ that 
appealed to the jury. The third picture (Class I] 
Award, for bridges with spans under 400ft, 
costing under 500,000 dollars) shows Norwood, 
bridges N-25-22 and N-25-23, Rotary over 
Route 1, Providence Turnpike, Massachusetis, 
Owner, Commonwealth of Massachusetts ; 
designer, Bridge Division, Massachusetts Depart- 
ment of Public Works ; fabricator, Tower Lron 
Works, Incorporated. The jury applauded 
“the straightforward solution and its pleasing 
proportions .that expresses a synthesis of the 
best in highway overpass design.” 


Uniform Procedure for Use in the 
Evaluation of Nuclear Power Reactors 


Over the last few years significant progress 
has been made towards the goal of developing 
nuclear reactors capable of producing compe- 
titive electrical power. A need on the part of 
government and industry has become increasingly 
apparent for a uniform procedure which would 
be helpful in evaluating various reactor con- 
cepts and reactor systems. Therefore, in May, 
1959, the Atomic Industrial Forum asked Mr. 
Titus LeClair, Manager of Research and Develop- 
ment of the Commonwealth Edison Company, 
to undertake a study with the hope that a uniform 
procedure could be established. Mr. LeClair in 
turn invited three other experts in the reactor 
and power field to join him in this endeavour. 

The uniform procedure for evaluating reactor 
concepts and reactor systems which is contained 
in this report is, of necessity, based on informa- 
tion currently available. Every attempt has 
been made to make the uniform procedure 
proposed. applicable to as wide a variety of 
reactor types as possible and to avoid anything 
in the procedure itself which would unfairly 
weight the procedure in favour of one reactor 
type or concept over another. But only exper'- 
ence in the use of the proposed procedure will 
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determine the extent of its comprehensiveness 
and applicability. 

Members of the Atomic Industrial Forum 
have recognised the need for a uniform pro- 
cedure or form for presenting the design data 
pertaining to a reactor under evaluation, for 
outlining its anticipated cost performance, and 
for describing both the current state of its 
development and the additional developmental 
requirements. It is hoped that the new form 
will find general acceptance by the electrical 
utilities. builders, the U.S. Atomic Energy 
Commission and others interested in the develop- 
ment of nuclear power. The form is intended 
primarily for use in describing the first full-scale 
plant evolving from a reactor concept. It may 
also, however, be used to describe reactors at 
other stages of development ; e.g., a prototype 
plant or a “second generation”’’ plant. The 
primary objective in preparing this form was to 
provide a uniform basis for comparing the 
merits of different reactor concepts. Two types 
of comparisons are visualised as being typical : 

A. General comparative evaluation of different 
reactor concepts. 

B. Specific analysis to select the optimum 
concept for a particular application, site or 
utility system. 

For the first comparison it is urged that the 
reference site, assumptions and prices given be 
employed. For the second evaluation, specific 
site data and financial criteria will usually be 
available to the evaluator and should be used. 
However, in order to make the results of such an 
evaluation of maximum value for comparative 
purposes to all interested parties, he should 
specify the site and financial criteria which was 
used. 

In addition to facilitating reactor comparisons, 
the form can serve as a guide in making a critical 
evaluation of the potential of any reactor con- 
cept. A review of a concept at progressive stages 
of the research and development programme 
can assist in directing the programme towards 
maximum benefits. On the other hand it may 
reveal technological difficulties, total power 
costs not competitive with other reactor con- 
cepts, or the need of large amounts of money 
to complete the r. and d. programme. Any 
one or a combination of these items may indicate 
to the person making the evaluation that further 
work is not justified. Not all reactor concepts 
should be expected to reach the full scale con- 
struction stage. No embarrassment should be 
attached to the abandonment of a reactor 
concept, because the elimination of the least 
promising reactors is as important to progress 


Fig. 1—Optical system of the flying spot store for an electronic telephone 


switching system 


at this stage of the industry as the development 
of the most promising types. 

In general, the form consists of five sections 
pertaining to the technical, economic and 
developmental aspects of the reactor under 
consideration and four appendices providing 
explanatory information and recommended 
criteria for use in the evaluation. Section I 
identifies the reactor concept with a summary 
of the basic characteristics. Section II summarises 
the technological and economic status of the 
concept at the time the evaluation is made and 
indicates the amount of time and money required 
for completion of its development. Section Ill 
contains the information developed in the 
technical evaluation of the nuclear power plant. 
The data include design parameters, expected 
engineering performance, and physical descrip- 
tion of the major components of the plant. 
Section IV, dealing with economics, has the 
following subdivisions: summary of total 
power costs; capital cost estimates; fuel 
cycle costs; operating costs; maintenance 
costs ; and nuclear insurance costs. The U.S. 
Federal Power Commission’s uniform system of 
accounts was followed to the extent applicable. 
Section V serves as a guide in evaluating the 
proposed research and development programme, 
treating this subject in greater detail than does 
Section II. The appendices provide directions 
for using the foregoing sections and stipulate a 
reference site and economic criteria for use in 
evaluations which have not progressed to the 
point of selecting a specific site. In addition, a 
glossary is included to define certain terms 
which are subject to various interpretations. 

The form is published as a forty-four-page 
manual and can be obtained from the Atomic 
Industrial Forum, 3 East 54th Street, New York 
22, New York, at 1.50 dollars. 


Photo-Optical Memory System With 
Automatic Plate Processor 


PHOTOGRAPHIC plates used in the permanent 
memory of an experimental electronic telephone 
switching system are now being exposed and 
developed automatically at the Bell Telephone 
Laboratories. The permanent memory stores 
such things as directory information and instruc- 
tions for the electronic switching system. This 
information is in the form of thousands of clear 
dots on an otherwise opaque photographic area 
2in square. Seventeen areas are used together 


to make up a complete photographic plate, and 
the entire permanent memory store consists of 
four such plates. The spots of clear and opaque 
film are scanned by a beam which is generated 
by a cathode-ray tube and focused by a system 
of lenses. This operation gives rise to the name 
of the unit—** Flying Spot Store.’” The movement 
of the beam is controlled by an electronic and 
optical positioning system, which must be 
accurate enough to pick out on each area a 
particular spot location. The flying spot store 
contains over 2,000,000 bits of information as 
opaque or transparent spots and can read out a 
sixty-eight-bit word (i.e. sixty-eight spots simul- 
taneously) every two-and-a-half microseconds. 
Random access to any word adds important 
versatility. 

The store itself is used to expose the plates. 
The moving beam from the cathode-ray tube is 
focused through an objective lens on to the 
photo-sensitive area. The spot is moved over 
the entire 2in square image area and stopped 
briefly at positions where a spot exposure is 
desired. A photographic emulsion was selected 
which is “ slow’ enough not to be exposed by 
the passing of the beam alone, but requiring the 
lengthened exposure of the pause to make a 
record. Each of the seventeen small areas on a 
plate is exposed individually, in sequence, while 
the others are covered by a system of shutters. 
Automatic control of this operation allows an 
entire plate, containing 550,000 spot positions, 
to be exposed in less than three minutes. 

After exposure, the plates are withdrawn from 
the memory unit in a dust- and light-proof 
container and inserted into the automatic 
processor for developing and fixing. Two of 
the plates can be processed simultaneously. 
Once the plates are inserted in the processor, 
they are automatically carried through a number 
of steps. They are dipped into one tank after 
another, depending on a predetermined schedule. 
As many as fifteen steps may be involved in a 
typical reversal processing schedule, and appro- 
priate dwell times are also set to allow proper 
processing. After developing, reversal and 
fixing operations have been completed, the 
plates are rinsed and dried in filtered air and 
delivered back into their container for reinsertion 
into the memory unit. The time required for a 
complete developing schedule is less than a 
half-hour. Once the machine has been put into 
operation, it will continue through its sequence 
without interruption. The machine has been 
made simple to operate since it is expected that 
personnel unfamiliar with photographic pro- 
cedures will operate it. 


Fig. 2—Automatic processing unit for the photographic memory plates arranged 
to dip the plates into the various tanks in a predetermined cycle 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtéined at the Patent Office Sales Branch, Southamp Buildings, Chancery Lane, W.C.2, 3s. 6d. each 




















CIRCUIT-BREAKERS 


826,444. June 11, 1958.—Liqgum-Break CiRrcuIT- 
BREAKERS, A. Reyrolle and Co., Ltd., Hebburn, 
County Durham. (Jnventor: Robert William 
Wild.) 

This invention relates to liquid-break circuit- 
breakers having a cylinder with a piston resiliently 
loaded, retained by means of a latch, so that when 
the latch is released liquid from the cylinder will be 
injected into the arc path. The arrangement in 
accordance with the invention relieves the circuit- 
breaker tripping latch, the movable contact members 
and the associated train of mechanism of the load of 
the oil injection spring, which may be comparable 
with that of the circuit-breaker kick-off springs. 
In the embodiment illustrated, there is interposed 
between the main 
piston A and the top 
B of the cylinder a 
powerful helical com- 
pression spring C which 
applies pressure to the 
liquid in the cylinder. 
Above the main 
cylinder is an auxiliary 
cylinder D containing 
an auxiliary piston E 
connected to the piston 
A through a piston rod 
F. Compressed air 
can be admitted 
through a pipe to 
the underside of the 
piston E in order to 
compress the spring 
and charge the oil 
pump ready for use. 
The piston rod extends 
down below the piston 
A through the bottom WHY 
of the main cylinder 
and has near its lower = 
end an annular latch- M 
ing groove G to receive t 
a number of latching = 
balls H. These are No. 826,444 
housed in radial bores 
in a fixed sleeve J and are surrounded by a movable 
latching sleeve K. This is pressed downwards by a 
light latch spring. The latching sleeve is arranged 
to be operated by movement of the moving contact. 
Accordingly, its lower end is arranged to be engaged 
by a tappet L with which a part M connected to the 
moving contact comes into engagement as_ the 
moving contact reaches its closed position. Con- 
versely, the moment the moving contact starts to 
move away from its closed position, the tappet 
travels down to the position shown and allows the 
latch spring to release the latch and cause the oil 
to be injected into the turbulator through the outlet. 
The latch spring is quite light, so that a negligible 
additional load is imposed upon the moving contact 
and its latching mechanism. The injection pump 
described may be incorporated in the circuit-breaker 
integrally with the turbulator, in which case the mem- 
ry ol M may be the moving contact itself.—January 6, 
1 





ROAD TRAFFIC CONTROL 


824,781. August 29, 1956.—AUTOMATIC TRAFFIC 
SIGNALLING Systems, Metropolitan-Vickers Elec- 
trical Company, Ltd., St. Paul’s Corner, 1-3, 
St. Paul’s Churchyard, London, E.C.4. (In- 
ventors: George Shand and George Geoffrey 
Atkinson.) 

This invention relates to automatic traffic signal- 
ling systems, with particular but non-exclusive 
application to road traffic signalling. It is an object 
of the invention to provide a flexible traffic signalling 
system which, while being applicable to the control 
of a single intersection, is especially advantageous in 
a progressive, multiple intersection system with 
centralised programming, in which latter application 
it can avoid at least some of the limitations and 
drawbacks of existing schemes. It does this by 
employing a programme tape or other storing device 
which is capable of storing long-term programmes. 
In the simplest case the programme can define the 
duration a eae holding and clearance periods 
for a main road at its intersections with a crossing 
road ; this programme information could be trans- 
lated into the presence and absence respectively of a 
distinctive marking potential sent on a control 
wire leading to a programme responding relay at 





the intersection, which latter could respond to the 
presence or absence of such marking to control the 
traffic signals accordingly. At the intersection, at 
which there would thus be no need for timers to 
define the clearance and holding ratios, the response 
of the relay to a change in the marking condition on 
the control wire would initiate changeover of the 
aspects presented to the main and cross roads. In 
employing the invention for co-ordinated control 
of a plurality of intersections, as in a progressive 
system, the signal sequences at the several inter- 
sections may be governed from a central location 
under the control of suitable programmes co-ordin- 
ating the signal sequence in timing and duration. 
To provide this control from a central location, 
signals obtained from the reading apparatus in 
accordance with programmes relating to several 
intersections controlled, may be transmitted over 
separate wires or other communication channels to 
respective receiving, or “ field ’’ stations. Preferably, 
however, the control location and the several receiv- 
ing stations would be linked by a single channel 
over which the control signals intended for the 
different stations would be transmitted in coded 
form. A system employing coded signal transmis- 
sion over a single channel is described in the speci- 


fication.—_December 2, 1959. 
LOCK NUTS 
826,469. July 11, 1958.—Se.r-LockinGc NUTs, 


Simmonds Aerocessories, Ltd., Treforest Trading 
Estate, near Pontypridd, Glamorganshire, Wales. 
CUnventor :; William John Burnell.) 
The object of the present invention is to provide 
an improved method of making a self-locking nut. 











B 
f = A 
{t 
f\ YQ 
NS \S 
\ N 














No. 826,469 


The accompanying drawings show the nut body 
with an insert A having downwardly extending lugs 
passing through the slots in the crown of the nut. 
An undulating spring B is held by the inturned edge 
of the wall of the counterbore which serves to secure 
the insert and spring in position. After assembly 
the nut body and insert are tapped simultaneously 
following which the insert is lowered towards the 
bottom of the counter bore by flattening the out- 
wardly projecting lugs, as illustrated in the lower 
view. The thickness of the insert is preferably at 
least one thread pitch and it may be made of metal 
or suitable plastics material. Instead of a metal 
spring there may be employed a ring of rubber or 
other resilient material.—January 6, 1960. “ 


VALVES 


826,481. May 4, 1956.—FLumD-PRressuRE CONTROL 
VaLves, Dewrance and Co., Ltd., 165, Great 
Dover Street, London, S.E.1. 

The invention is described with reference to the 
accompanying drawing, showing a part of a parallel 
slide valve in the neighbourhood of the aperture in 
the valve oody for the passage of the valve spindle. 
The valve body has an aperture fitted with a closure 
member A with a stuffing-box B for the valve spindle. 
The closure member includes a piston-like part C 
slidable in the aperture and having its outer end D 
of reduced diameter for a packing ring E. The valve 
cover F has a number of spaced radial bores, each of 
which holds a bolt H, the inner end of which lies 
within the annular recess in the closure member. 
The bolts are held in by a ring J and do not prevent 
outward movement of the closure member from the 
position illustrated as the packing ring is compressed. 
At the same time the bolts limit inward movement of 
the closure member to the position shown. In 
operation, the force exerted on the closure member 











by the fluid pressure within the valve body acts 
through the packing ring E on the projection G of 
the valve cover, which transmits the force through 
the bolts H to the valve body. It will be seen that in 
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the construction described an economy of parts is 
achieved, since a single part requiring only one 
securing means serves both as an annular abutment 
to take the thrust exerted by the closure member 
and as a valve operating mechanism support member. 
The projection G and the bolts may be inserted 
quickly and with little effort and the use of an 
annular groove in the wall of the aperture is avoided. 
The construction is suitable for use in valves operating 
at high pressures and temperatures and is particularly 
useful if austenitic and ferritic materials are used 
together.—January 6, 1960. 


VOLTAGE REGULATOR 


$26,450. July 2, 1957.—ELECTROMAGNETIC CARBON 
Price ReGutator, Allmanna Svenska Elektriska 
Aktiebolaget, Vasteras, Sweden. 

In this specification a form of construction for a 
carbon pile regulator is described in which the 
radiator cooling device is separate, the pile fitting 
freely into a hole in the radiator so as to be removable 
for replacement, repair or adjustment. The drawing 
shows the pile A of insulated discs which is arranged 
in a tube B of insulating material and a surrounding 
circular metal tube C. The metal tube is attached 
at one end to the electromagnet of the regulator by 
means of an intermediate member D. The electro- 
magnet consists of a coil E inserted in a cylindrical 
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magnetic casing F, an iron core G and a movable 
armature H. Besides the magnetic force the armature 
is influenced by the opposing force of a spring J. 
The difference between the magnetic force and the 
spring force is transf by means of a pin K to 
one end of the carbon pi her end 


a 

central inlet M which is in contact with a silver disc N 

situated inside et ig It is possible to displace 

the carbon pile the armature by screwing the 

plug in or out of the metal tube, or the 
ture 


accurate fit is obtained. 





Catalogues and Brochures 


Srenor, Ltd., Richmond, Surrey.—-Iljustrated leaflet describing 
a repair system for rubber conveyor beits. 

D. J. Bourement (Hersam), Lid., 43, Queens Road, Hersham, 
Walton-on-Thames, Surrey. —Leafiet describing electrical con- 
nectors, termina! lugs and clamps made of electrolytic copper. 

W. J. Jenxins anv Co., Lid., P.O. Box No. 3, Retford, Notts 
Folder illustrating and describing the “ Teska *’ washer for clean- 
ing large and medium coal. The washer is manufactured under 
iicence from Schichtermann and Kremer-Baum, of Dortmund. 

Exco-PNsIGN Evectric, Ltd, 45, Essex Street, Strand, London, 
W.C.2.—Iilustrated leaflet of industrial _ py ene ee 
fit and booklets containing details amps and tu 
pom nd contro! gear and accessories. Prices are included 


these lications. 
. a cee MACHINE Too Company, Ltd., Broadheath, 


PR. -Leaflet BW/S-1, “ Automatic Sizing with Auto- 
matic Wheel bron} and Compensation on Model ‘ BW’ Plain 
Grinding Machine,”’ and iliustrated booklet describing a re- 

designed centreless grinding machine. 

JOHNSON AND PutLuirs, Ltd., Chariton, London, S.E.7.- 

type PDB oil circuit-breaker which is of ortho- 
dox Sosbte bronk design with cross-jet arc-control devices. It 
has been fully short-circuit tested and certified in accordance with 
B.S. 116 : 1952 for the breaking capacities specified. 

J. Conus AND Sons, Ltd., Regent Square, Gray’ s Inn Road, 
London, W.C.1. Leaflet No. 323, describing “ The Transveyor,”’ 
which ofa di d steel ball, cradled by 100 smaller 
balls, in a hardened hemispherical! g. Mounted on vertical 
steel tubes or on a recessed surface, these units provide a bed on 
which large objects can be moved easily in any direction. 

Tue Tececrarn CONSTRUCTION AND MAINTENANCE COMPANY 
Ltd.—tIllustrated catalogue (Publication ME/7) describing helical 
membrane radio-frequency cables, the distinctive feature of which 
ie that a thin insulating helix of polythene (or P.T.F.E. for special 
high-freq ions) is spaced on to the inner conductor. 
The outer conductor is an aluminium tube drawn down over the 
helix. Cables may be pressurised for improved power and voltage 
ratings. 

CHARLTON, WeDDLE AND Co., Ltd., Manor Works, Newcastle 

, 1.—LTustrated brochure describing the company’s 

pipework fabrication-installation in marine and 

fields. Recent contracts have included a complete 

hull and engine-room pipe installation in a 12,000-ton (dead- 

ag dry aes ship ; the conversion of eight edible oil tanks 

m ine passenger liners, and the fabrication and 
fitting wove Fee heating coil installation in an R.F.A. tanker. 











Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Tae and PLACE at which the meeting 
is to be held should be clearly stated. 


ANTIQUARIAN HOROLOGICAL SOCIETY 


Thurs., Feb. 11.--Science Museum, Kensington, London, $.W.7 
“ Pendulum Watches,” B. Caillard, and Colour Slides and 


Fiim, G. T. E. Buggins, 7 p.m. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Feb. 5.—Livenpoot anp District BRANCH : Industrial 

t Centre, M.A.N.W.E.B., Paradise Street, Livere 

“ Branch Lecturettes,”’ J. L. Blakemore and E. J. 

Sihotiand, 7.30 p.m. k STOKE AND CREWE BRANCH : 
Grand Hotel, Hanley, “ Refrigeration,”’ T. Pearce, 7.30 p.m. 

Tues., Feb. 9.—GLasGow Brancu : Kenilworth Hotel, Queen’s 
Street, Glasgow, C.1, “ The National Inspection Council and 
its Work,” E. J. Sutton, 8 p.m. %& PoRTSMOUTH AND District 
Branch: Ministry of Labour and National Service, Lake 
Road, Portsmouth, *The Development of Motor Control 
Centres," 7.30 p.m. * York BraNncu : The Georgian House, 
Blossom Street, York, “ Modern Cable-making Materials,”” 
D. Pollard, 7.30 p.m. 

Wed., Feb. 10.—LuToN BRANCH : 
Park Luton, “ Automatic Operation of 
Burners,’* 8.15 p.m. 

Thurs., Feb. 11. —BRADPORD | AND District Brancn: The 
Midland Hotel, Bradford, “ Recent Developments in Metal 
Rectifiers,”’ D, Magnall, 730 p.m. %& S.W. LONDON BRANCH : 
Prince of Wales Hotel, S.W.19, “ Protective Equipment for 
Industrial Plant,”’ W. L. Stern, 7.45 p.m. 


BRITISH COMPUTER SOCIETY 


Tues., Feb. 9.—MANCHESTER BRANCH : Manchester College of 
Science and Technology, Sackville Street, Manchester, * Pro- 
duction Planning by Computer,”’ R. B. Baggett, 7 p.m. 

Wed., Feb. 10.—BIRMINGHAM BRANCH : Large Theatre, Electrical 
Engineering Department, The University, Zdgbaston, Birming- 
ham, “* Models of Stock Control and Production Scheduling,’ 
J. W. Harling, 6.30 p.m. 

Thurs., Feb. 11.—Bevrast BRANCH : 
Belfast, ** The Computer in a University,” 


College of Technology, 
Oil-fired 


29, University Square, 
7.15 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Tues., Feb. 9.—Computer Group : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Suet, London, 


on oe of D.C. Amplifiers," D. Leighton 


W.C.4, * 
Davies, 6 
Wed., Feb. 10 *’Sount WaALgs SECTION : Welsh College of 
d T Cardiff, “‘ Low Noise Low Drift D.C. 
Amplifiers,” V. L. Devonald, 6.30 p.m. * NortH Eastern 
Section : Institution of Mining and i cers, 
Neville Hall, Westgate Road, Newcastle upon Tyne, “ 
ion," Raymond E. Ross, 6 p.m. 
West MIpLAnps SECTION : College of Technology, Wul- 
Tuna Street, Wolverhampton, “ Electronic Reading,”’ L. W. 
Merry, 7.15 p.m. 
CEMENT AND CONCRETE ASSOCIATION 
Wed., Feb. 10.—The Building Centre, 26, Store Street, London, 
W.C.1, Pilms, 12.45 p.m. 
COMBUSTION ENGINEERING ASSOCIATION 


Thurs., Feb. 1i.—St. Ermin’ 's Hotel, Westminster, London, 
$.W.1, Discussion on “ The Work ofa the — Coal Utilisa- 
tion Association towards echanisation and 
Automatic Control in Industria Coal Pires Boiler Houses,”’ 
epened by G. G. Thurlow, 10.30 a.m. 


WLLUMINATING ENGINEERING SOCIETY 
Adon, Feb. 8.—SHEPFIELD CENTRE : Grand Hoiel, Sheffield, 
" W. Robinson, 6.30 p.m. 

a Feb. 11.— 
wn Hal! i Manchester “ij 
Modern Ceilings ana ” Derek Phillips. 





ition Theatre, 
in Relation to 
p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Thurs., Feb. 11.—Beps anp Herts Secrion: K. and L. Sieel- 
founders and Engineers, Ltd., Letchworth, Herts, “ Use of 
xy Resins for the Manufacture of Foundry Patterns,” 

. G. C. King, 7.30 p.m. 


INSTITUTE OF FUEL 


To-day, Feb. 5.—SoutH Wates Section : South Wales Institute 
of Engineers, Park Place, Cardiff, “ British and Continental 
Practice in the Fuel Industry,’’ W. Idris Jones, 6 p.m. 

Wed., Feb. 10.—NorTH WesTeRN SECTION : Engineers’ Club, 
ones Square, Manchester, 2, “ Rocket Fuels,’’ A. D. Baxter, 

30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Tues., Feb. 9—Memorial Building, 76, Mark Lane, London, 

bey | “Some Crankshaft Failures: Inyestigations, Causes 
id Remedies,’’ R. Atkinson and P. Jackson, 5.30 p.m. 

Wed., Feb. 10.—-ScottisH SECTION : Weir Hall, lextitution of 

Engi and Shipbuilders, 39, Elmbank Crescent, Glasgow, 

C.2, Annual General Meeting ; gt “Marine Valve Design 

ae renee hy ** J. Tinneveld and J. R. Peacock, 7.30 p.m. 


INSTITUTE OF METAL FINISHING 


Wed., Feb. 10.—OrGANic FinisHinG Group: British Institute 
of Management, 80, Fetter Lane, London, oo * Choice of 
goog om Methods for Organic Finishes,’ E. Podmore and 

W. Hislop, 6.30 p.m. 


INSTITUTE OF METALS 


Wed., Feb. 10.—17, Belgrave Square, London, S.W.1, “ Solidifi- 
cation of Alloys,’’ W. C. Winegard, 6.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Feb. 8.—West REGIONAL CENTRE: Liverpool Architec- 
tural ag Rooms, Bluecoat Chambers, School Lane, 
“Transport Developments in U.S.A., 1957," 


. 10. : Polygon Hotel, heme 
“Movement of Heavy Indivisible Loads,’’ 7.30 
% Souru Easrern Group: Saracen’s Head Hotel, Ash ord, 
“ The Development of Automatic Transmission for Commer- 
cial Vehicles,”” R. B. Robinson, 7.30 p.m. 
Thurs., Feb. 11.—SouTH WESTERN Gaour : Rougemont Hotel, 
Exeter, “‘ Recent Developments in Head Lighting,’ J. H. 
Nelson, 7.30 
Fri., Feb. 12. oven Wa es Centre : South Wales Institute of 
Et ineers, Park Place, Cardiff, *“‘ Transport Developments in 
U.S.A., 1957,”’ John F. Moon, TAS p.m. 


INSTITUTE OF WELDING 


Tues., Feb. 9.—SLOUGH SecTION: Lecture Hall, Community 
Contre, Farnham Road, Slough “ Design for Welding”’ 
F. Brooksbank, 7.30 p.m. 


INSTITUTION OF AGRICULTURAL ENGINEERS 


Wed., Feb. 10.—East MIDLANDS CENTRE : Nottingham Univer- 
sity School of Agriculture, Sutton Bonington, Loughborough, 
Leics, “ Forage Harvesters,’’ R. Q. Hepherd, 7.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Feb. 9.—Great George Street, Westminster, London, 
S.W.1, “‘ The Stresses in Foundation Rafts,’’ D. N. de G. Allen 
and R. T. Severn, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Feb. 5.—MEDICAL ELECTRONICS Discussion Group : 
Savoy Place, London, W.C.2, Discussion on “* Computers in 
Medical Use,” opened by R. A. Buckingham, and J. M. 
Tanner, 6 p.m. 

Mon., Feb. 8.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, Discussion on “ Present Views 
on Ground-Wave Propagation,’’ opened by G. Millington, 
5.30 p.m. LONDON GRADUATE AND STUDENT SECTION 
Assembly Hall, 3 (Tels.) Training Bn., R.E.M.E., Arborfield, 
Berks, Film “ Electric Traction," 7 p.m. ye NorTrH-EasTrern 
Centre: Neville Hall Westgate Road, Newcastle upon Tyne, 
“Silicone Electrical Insulation,”” J. H. Davis, 6.15 p.m. 

SourH MIDLAND SupPLy AND UTILIZATION Group : 
College of Technology, Gosta Green, Birmingham, “ Dis- 
crimination between 5 Fuses,”” E. Jacks, 6 p.m. 

Western Centre: South Wales Institute of Engineers, 
Cardiff, ““ The Development of C ommunication, Indication and 
Telemetering for the British Grid,’’ G. A. Burns, F. Fletcher, 
C. H. Chambers and P. F. Gunning, 6 p.m. 

Tues., Feb. 9.—NORTH-WESTERN UTILIZATION Group : Engineers’ 
Club, Albert Square, a “ Variable Speed Induction 
Motors,” F. C. Williams and E. R. Laithwaite, 6.15 p.m. 

Wed. Feb. 10.—Surppty Section : Savoy Place, London, W.C.2, 

“ The Design of Housing- Estate Distribution Systems using a 
Digital Computer,”’ R. L. Grimsdale and P. Snclare ; and 
a me Logical Design of Electrical Networks —— Linear 

Evepemamns Methods,”” U. G. Knight, 0 p.m. 
x INDON GRADUATE AND STUDENT SECTION : Visit to the 

icanite and Insulators Company, Ltd., Walthamstow, 2 p.m. 
% Nortu Lancasume Sus-Centre : 'N.W.E.B. Demonstra- 
tion Theatre, Lancaster Road, Lancaster. “ The Provision of 
Adequate Electrical Installations in Buildings—Multi-Storey 
Flats and Maisonettes,’’ C. A. Belcher, 7. iS p m. %% OXxFoRD 
DisTRICT BRANCH : S. E. B. Service Centre, George Street, 
Oxford, ° “The ‘ Deltic’ Locomotive,”’ C. M. Cock, 7 p.m. 

Thurs., Feb. 11.—NortTH ScoTLaAND SuB-CENTRE : i 

Department, or ae College, Dundee, 
wx and Performance of the Gas-Filled Cable System,” 
G. Thornton and D. H. Booth, 7 p.m. 

Pri Fob i2.—NorTH SCOTLAND SuB-CENTRE : Robert Gordon's 
Technical College, Aberdeen, “* The Design and Performance 
of the Pete Cable System,’ E. P. G. Thornton and 
D. H. Booth, 7. * NortH STAFFORDSHIRE SuB- 
Centre: Technical | College, toke-on-Trent, “ The Provision 
of Adequate Electrical Installations in Buildings—Multi- 
Storey Flats and Maisonettes,’’ C. A. Belcher, and “ Houses’’ 
C. C. Hyams, 7 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


To-day, Feb. $.—LonDON BraNncu : Institution of Structural 
Engineers, 11, Upper Belgrave Street, London, S.W.1, “ Some 
Modern Developments in Highway Bridge Design,”’ C. S. 
Chettoe. 5.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Feb. 5.—ScortisH BRaNcu : Technical College, Dundee, 

“Tt as a Service to Man,’ 

. M. i NorTH WESTERN GRADUATES’ 
SECTION ; Visit to Dunlop Rubber Company, Ltd.. Cambridge 
Street, Manchester, 6.15 p.m. 

Mon., Feb. 8.—EASTERN GRADUATES’ SECTION : Visit to Flowers 
Brewery, Luton, 7.30 p.m. 

Tues., Feb. 9.—AUTOMOBILE DIVISION : 1, Birdca: Walk, 
Westminster, London, S.W.1, “ Construction and Behaviour 
Characteristics of Tyres,” T. F rench, 6 p.m. %& EAsrern 


di 
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TisH Grapuates’ SECTION : South Engineering Building, The 
University, Glasgow, W.2, “Industrial Development in 
Scotland,’’ C. A. Oakley, 7.30 p.m. 

Thurs., Feb. 11.—StTeam Group Discussion : 1, Birdcage Walk, 
Westminster, London, S.W.1, “ The Case for the Development 
of Steam Turbines up to 10, 000k W Capacity for Higher Steam 
Pressures and Temperatures,’’ 6 p.m. y& East MIDLANDS 
GRADUATES’ SECTION : Technical College, Chesterfield, 
m4 on Trends in Coal Mining Machinery,’ J. R. Ashley, 

15 

Sat.. Feb. "13.—LoNDON GRADUATES’ SECTION : 1, Birdcage 
Walk, Westminster, London, S.W.1, Biennial Conversazione, 
7 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Wed., Feb. 10.—DUNDEE BRANCH : Ta k Hotel, West Ferry, 
Dundee, “‘ Uses of Aluminium in ngineering.”’ 7.30 p.m. 
% East MIDLANDs Brancu : Sherwood Room, County Hotel, 
Theatre Square, Nottingham, “ Building Large Tankers,’ 
J. W. Eckhard, 7 p.m. 

Thurs., Feb. 11.—NortH East BRANCH: Roadway House, 
Oxford Street, Newcastle upon Tyne, “ Selection of Electric 
Motors for Industrial Purposes,’’ H. C. Ruffle, 7 p.m. 
% Suerrie.p BRANCH: Station Hotel, Chesterfield, “‘ Elec- 
tronics,"’ J. Siddon, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Tues., Feb. 9,—LONDON SECTION : National College of Rubber 
Technology, Holloway, London, N 7, “‘ Present Day Manu- 
facture and Use of Reclaimed Rubber,” W. E. Stafford and 
D. Sargent, 5.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Feb. 5.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Films, “ ‘Building with Straw,’’ “‘ Electric 

Water Heating Installation Practice,’’ and “ No Rust Here,”’ 
m 


Feb, 8.—SHEFFIELD SECTION : Livesey Cl House, 44, 


7p. 
Mon., 
“* Structural Plastics in ineering,”” 


Union Street, Sheffield, 1, 
R. W. Markes, 7.30 p.m. 

Fri., Feb. 12.—NoORrTH WESTERN SECTION: Engineers’ Club, 
Albert Square, Manchester, ‘‘ Cosmic Rays,’’ Mr. Wolfendale, 
Jor., 7.30 p.m. ye LONDON SeEcTION; Pepys House, 14, 
Rochester Row, London, S.W.1, “ Adhesion between Wheel 
and Rail,” F. T. Barwell, 7 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 


Thurs., Feb. 11,—College of Technology, Liverpool, Joint Meeting 
with the Liverpool Section of the Society of Chemical Industry, 
“ Recent Researches in the Corrosion and Protection of Iron 
and Steel,’* J. C. Hudson, 7.30 p.m. 


PLASTICS INSTITUTE 


Wed.. Feb. 10.—YORKSHIRE SECTION: St Mark’s House, 186, 
Woodside Lane, Leeds, 2, “‘ Polyester Resin Applications in 
Industry,’’ K. A. Scott, 7.15 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 
Fri., Feb. 12.—21, Albemarle Street, London, W.1, “Fuel Cells : 
Will They Soon Become Major Sources of Electrical Energy ?*’ 
FP, T. Bacon, 9 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


To-day, Feb. 5.—FirrH IvAN LevinsTeIN MEMORIAL LECTURE : 
Large Chemistry Theatre, The University, Oxford Road, 
Manchester, “‘ The Future of Chemicals from Petroleum,” 
L. H. Williams, 6.30 p.m. 

Tues., Feb. 9.—StH CHANCE Memoriat Lecture: Lecture 
Theatre, Chemistry Department, The University, Birmingham, 

* The Development of Siemens Furnaces for Glass Melting,” 
W. M. Hampton, 7 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Thurs., Feb. 11.—CONTROL AND DATA PROCESSING SECTIONS : 
Manson House, 26, Portland Place, London, W.1, ‘* Measure- 
ment, Automatic Control and Data Reduction as Applied to a 
Cyclic Plant,’’ T. A. Lucas, 6.30 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed.. Ag 10.—Hope House, 45, Great Peter Street, 
S.W * Uses of New Metals,"’ J. G. Ball, 7 p.m. 


London, 


Advanced Engineering Courses 


Refresher Courses for Older Graduates. DePARTMENT OF METAL- 
LURGY, BATTERSEA COLLEGE OF TECHNOLOGY, London, S.W.11. 
Three- to four-day courses by members of the College staff 


* The Structure of Metals and Alloys,”’ 
Easter vacation, April ; “ Developments i in Foundry Practice,’’ 
Summer vacation, July : * Austenite Transformation—The 
Present Position,” Summer vacation, September. 


Reactor Fuel Element Technology. DePARTMENT OF CHEMICAL 
ENGINEERING AND CHEMICAL TECHNOLOGY, IMPERIAL E 
oF SCIENCE AND TECHNOLOGY, London, S.W.7. A course of 
ten lectures, forming part of the post-graduate diploma course 
in nuclear technology (chemical), designed to lay emphasis 
on the industrial problems of reactor fuel element technology. 
Thursday afternoons from February 11 to March 17. Fee 
five guineas. 

Organisation and Methods. UNiversiry oF BIRMINGHAM, INSTI- 
TUTE FOR ENGINEERING PRODUCTION, * Southfield, as 4 
Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course for senior personnel who are either responsible 
in a general manner for functions which may include organisa- 
tion and methods, or are intending to enter this field and 
wish to extend their knowledge of what can be achieved and 
of the techniques used. The course runs from February 29 to 
March 18. Fee 85 guineas. 


O.E.E.C, Courses on Nuclear Energy for Engineers and Technical 
industrialists. Two international courses arranged by the 
European Nuclear Energy Agency of the O.E.E.C. One course 
will be at the Centre Ptudes Nucléaires at Saclay, France, 
and the other at the Atomic Energy Research Esta lishment. 
Harwell. Each course will pes to some fifty participants 
from O.E.E.C. countries, and will cover the technical, economic 
and industrial aspects of en nes energy. course at 
Saclay (French language) will take place from June 27 to 
July 8; the Harwell course, in Engli from July 4 to 15. 
Further information can be obtained from O.E.E.C. European 
Nuclear Energy Agency, 38, Boulevard Suchet, Paris, 16e. 


Surfaces for Heat Exchangers. NorTHampron 

COLLEGE OF ADVANCED TECHNOLOGY, St. John Street, London. 
E.C.1. A course of six lectures for students who are graduates 
in science or engineering or those with equivalent qualifications. 
Students will be expected to have a good know of heat 
—— Wednesday evenings at 7 p.m., commencing Marchf2. 

ee £1 Is. 

Lubrication and Lubricants. BorouGH POLYTECHNIC, Borough 
Road, London, S.E.1. A course of six lectures, intended for 

i 3 of graduate status, and suitable for those ma peg 


and visiting lecturers. 





——: Secrion : Visit to Huntley and Palmers, R 1g 
Wea : "eb. ATES’ SECTION : Queen’s 
Engineering 


10.—EAsTERN GRADU 
* Scor- 


Works, Bedford, Film Show, 7.30 p.m. 
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positions in the design and production aspects of engineeri 
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The NEW 


MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 


Energising supply : 5.0 v.; Max. current 200 mA ; Frequency | Ke/s; 
Electrical output + 0.15 mA full scale into 1,500 ohms load ; 
Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Why not write us for full details of the new Mulfimeter and our new type 
transducers? All are specially designed to simplify testing. 


BOULTON PAUL AIRCRAFT LTDO., WOLVERHAMPTON, 
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KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE : BOLTON 5041 - Londen Office: 36 Victoria Street - SWI - 


ALL-OUT 
SERVIGE 
WITH KONTITE 


When you specify KONTITE fittings you are 
assured of prompt delivery from the 

largest range of pipe fittings in the trade. 
You receive your order by return, or at the 
very most within a few days. You save time, 
labour and costs, because KONTITE fittings 
are designed to make highly efficient joints 
at the turn of a spanner. Send for the 


fully illustrated catalogue of KONTITE fittings. 


Telephone : Abbey 2144 . 4 ~=mber of the ALENCO group of companies 
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Anti-corrosive aluminium Adjustable dampers remotely WE ALSO MANUFACTURE: 
alloy cowling eliminates r controlled with pneumatic, 
maintenance. hydraulic or mechanically Fan assisted ventilators 


operated shaft and lever gear. 


Baffle and adjustable Continuous ridge ventilators 


dampers aerodynamically 
designed to eliminate 

’ turbulence—provide 
unrestricted outlet. 


Hand operated dampers spring Fixed and adjustable louvred 
loaded—positive snap action ventilators for roof or wall 
into open or closed positions. fixing with or without fusible 
linked gear 








Close fitting base eliminates 
down draughts—gives full Power operated ventilating 


protection against weather. shutters 


Base suitable for fixing 
into patent glazing or 
roof sheeting. 








PATENT NUMBER: 819012 








TEMPLEWOOD HAWESLEY | BUILDING DIVISION 





MEMBER OF HAWKER SIDDELEY INDUSTRIES LTD, 


OUR TECHNICAL DEPARTMENT WILL BE PLEASED TO CO-OPERATE IN PREPARING COMPLETE VENTILATION SCHEMES 
WRITE TO VENTILATION DEPARTMENT, 2, BUCKINGHAM AVENUE, SLOUGH, BUCKS. TELEPHONE: SLOUGH 23212 
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If you need a HEAD for METAL 
casting or com- 


ponent for a 

difficult or very 

highly specialised 

application, pass your 

problems to the John Williams 
Foundry Division—they’ll do the 


rest. 











Consecutive and 


See us on Stand 84 at the first Engineering Materials & Design Repea t actions 
Exhibition and Conference at Earis Court, Feb. 22-26. 














A COMPLETE TECHNICAL AND Power, Fly, Hand or Pneumatic Presses and similar equipment 


ee ; : it is used for marking Aircraft components with reference numbers, 
Backed by advanced re- This turbo blown diesel part and drawing numbers, date of manufacture, inspection mark for 


. é { acilities engine exhaust mani- marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
ee eo moet ae aa cast in S.G - Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
OF G CORSENES On -WEROM old, cast in S.G.Ni- all materials. Checks Labels, Name Plates, Pigeon Rings, in fact, any 


charge or obligation—or a Resist alloy iron, stands article which requires an identification mark. Massed produced articles 
copy of our technical book- up to extremely high can only be satisfactorily identified by individual reference number. 


let “Sound and Solid working temperatures. 


Castings”—write to : Ww LETHABY 8 co he 
JOHN WILLIAMS OF CARDIFF LTD LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 


EAST MOORS ROMbD. CARDIFF Telephone: Terminus 1104 (3 lines) 
Telephone: Cardiff 33622 (12 lines) Telex 49303 
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Engineers to the Chemical, Oil, 
By-Products and Allied Industries 


5—Horizontal Pressure Vessels. 
Dimensions 27’ 34” long x 
6’ 0” diameter. Shell §’, 
Ends 1” thick. Test Pressure 
225 Ibs. per sq. inch. A sixth 
vessel was supplied recently. 
Illustration by courtesy of 
National Smelting Company 
Ltd., Avonmouth. 

WwW 


We operate to the requirements 
of Class I and II (fusion welded 
pressure vessels) A.O.T.C. 
Rules, A.S.M.E., and similar 
Codes. 


We produce in steel, stainless 
steel, and aluminium. 


for the design, manufacture, 
cppecaaa OF BA TLEY and site erection where 
required, of Main Plant and 
i ell 
RILEY & SON LTD. = raged hg 
VICTORIA WORKS, sa YORKSHIRE. Telephone: 657 (3 lines). Telegrams: Boilers, Batiey 


London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 
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WORLD’S TWO OLDEST TURBINE 
MAKERS COMBINE FORCES 


Stockholm, Sweden—It was an- 
nounced recently that the AB de 
Lavals Angturbin (Swedish de Laval 
Steam Turbine Co.), world’s oldest 
makers of axial steam turbines, 
and the Svenska Turbin AB Ljung- 
strom (STAL), world’s oldest 
makers of radial steam turbines, 
have merged into a new corporative 
unit called the de Laval Ljungstrom 
Turbine Co. 

It was in 1883 that Gustaf de 
Laval took out his first patent for 


Fredrik 

Liungstrém 

the high-speed axial steam turbine 
on the impulse system with expand- 
ing nozzle, flexible shaft and double 


helical gear. The first series of 
de Laval turbines for commercial 
use were built in 1892. Soon after 
the AB de Lavals Angturbin was 
founded with works near Stock- 
holm. 

Some 15 years later Birger 
Ljungstr6m invented the radial 
steam turbine on the double rota- 
tion principle. His brother, Fredrik 
Ljungstr6m made the practical con- 
struction of the turbine possible 
through his many ingenious designs. 
The Svenska Turbinfabriks AB 
Ljungstr6m was formed in 1913 
to exploit the STAL turbine. 


Joint Land and Sea Operations 

During the years the de Laval 
turbine has come to use as a prime 
mover for both land and marine 
purposes. de Laval marine propul- 
sion units are now being built up 
to 28,000 s.h.p. Naval units with 
an output per shaft up to 45,000 
s.h.p. have been built for several 


navies. A close technical co-opera- 
tion is carried on between de Laval 
in Sweden and its American name- 
sake in Trenton, N.J., together with 
ten licencees around the world. 


Gustaf de Laval 


The STAL turbine has found its 
place in the world’s large steam 
power stations such as the two 
150,000kW turbines at Stenungsund, 
Sweden, the 80,000kW plant at 
Odense, Denmark, and the 60,000kW 
turbines for Port Augusta, South 
Australia, and Rotterdam in the 
Netherlands. The STAL network 
of sales offices extends over 49 
countries. 


** L’union fait la force °’ 

The present merger enables the 
two companies to pool their vast 
resources in research, design, con- 
struction, installation and service 


Birger 
Lijungstrom 


to serve the entire field of land and 
marine steam power, with an out- 
standing array of steam turbines, 
gas turbines and auxiliary machinery 
such as pumps, refrigerating mach- 
inery, etc. Address your inquiries 
to the de Laval Ljungstrom Turbine 
Company, Finspong, Sweden. 
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RAYNER POWER DRIVES 


Geared Motors 
} to 20 H.P. 


Infinitely 
Variable 
j to 7} H.P. 


Compact purpose-made power drives are our business 


PETER RAYNER LTD 


121 WHITEHALL RD - LEEDS 12 


Telephone : LEEDS 53864/s 





IF IT’S RUBBER - 


BANK 


Neither really, we are glad to say. 
These are just some of the wide 
variety of interesting shapes in 
rubber that we make by moulding 


and extrusion. 


Consult us early in your planning, 
our technical department is at 
your disposal for advice on design. 


YOU CAN BANK ON 


BANK BRIDGE RUBBER CO. LTD. 


Clayton, Manchester 11. 


Telephone: EAST 2041/2 
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THE NEW 
TECALEMIT 
RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost-— High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecaiemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 


TECALEMIT 
zx@> the authority on filtration 


TECALEMIT LIMITED: (SALES EN ) PLYMOUTH: DEVON 


Te98Cc 
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vORKSHiiperial) CONDENSER TUBES 


and PLATES 


























for electrical power plant 


Yorkshire Imperial have supplied many millions of condenser and other 
tubes, and also condenser plates, for use in electricity generating 
stations in Great Britain and overseas, and consistently reliable, 
efficient and trouble-free service has been obtained 
from these products under a wide variety of 


Operating conditions. 


““U”’ BENDS are supplied in a wide range of 
alloys and sizes, in the long lengths required for feed water heaters, and can be fabricated 
to customers’ drawings. 

Also tubes for air and oil coolers .... evaporators .... air ejectors 


drain coolers . . . . return bend heaters .... bus bars.... 
compressed air and hydraulic equipment, etc. 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE—P.O. BOX 166, LEEDS 
TELEPHONE: LEEDS 7—2222 
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It’s a 16 ft. diameter liquid argon 
storage sphere in light alloy —and 


} inside it there’s a 14 ft. diameter 

H H sphere suspended by stainless steel | 

IS not Lun | k IV chains.* The interspaceisevacuated | 

of air and filled with an insulant. 

ie eke ae Not the sort of thing just anyone 

> could fabricate, you’ll agree — but 

the sort of thing that Marston does 

almost every day. If you’re con- 

templating engineering, chemical, 

petroleum or nuclear power plant 

sete thatcalls forcomponents to unusual 

A specifications, consult us at the 

design stage: our experts can con- 

tribute much to the smooth, speedy 

and economical execution of your 

plans. 

*Made for: L.C.L., Billingham Division. 


Process pliant : 
Bursting discs =. s 
Pressure vessels 
Special-purpose machines es 
Pipework ete 
Heat-exchangers ‘ee ee ae 


in aluminium, titanium and other 
non-ferrous metals. 



















ei 














MARSTON EXCELSIOR LIMITED 


A subsidiary of Imperial Chemical Industries Limited 


Fordhouses - Wolverhampton 
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: ee & : 
for air, | Birkett QUALITY MALLEABLE CASTINGS 


water 
EASILY MACHINEABLE 
steam Pressure , aise 


or other SOFT GREY !RON CASTINGS 


gases Reducing FOR ALL TRADES 


ge Valves 7] crys 


; OF is : REGD. TRAD 
‘ f 

Small downstream pressure variation, irrespective of 

flow demand, up to the maximum rated capacity. 


A tight closure when there is no demand. 

Negligible variation of the downstream pressure due to 

variations in the upstream pressure. 

Self-cleaning spherical valve. 

Renewable seating (in gunmetal or stainless steel) 

An integral strainer is fitted. = d L Our metal is melted under strict metallurgi- 
cal control in modern Rotary Furnaces and 


Easy maintenance. a @ 
All-metal construction. fil | Lil my is annealed in up-to-date pulverised coa 
furnaces ensuring perfect dependability. 


Materiais and craftsmanship guaranteed. 
& SONS LIMITED 














Write for details today. 
Fully illustrated descriptive leaflet and complete details on 
SAMUEL request t0 -— | STAFFORD STREET - WALSALL - TEL: 3509 
UEEN STREET, HECKMONDWIK YORKS SOUTHERN REPRESENTATIVE: LANCS, YORKS, CHESHIRE. 
BIRKETT Q ’ Telephone : Hod cE, 1261 (3 lines) G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: 
: re ig doer Bh eh senna Id | SENS HOUSE, MORPTLE OA. PRUDENTIAL BUILDINGS, ST. PETERS 
LIMI TED Established 1864, Non-Ferrous Founders and Engineers. BRIGHTON I. GATE, STOCKPORT, CHESHIRE. 
Specialists in Spring Relief and Safety Valves and Allied Fittings | PHONE: HOVE 71329. PHONE: STOCKPORT 5512. 
| Enter No. 722 on reply card 





Enter No. 721 on reply card 





FAROIOES)S: 


for the protection of Ferrous metals 
against oxidation at high temperature 


Heat-resisting alloy steel Castings 
oxidation resistance:combined with 
load strength at high temperature 


Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE CALORIZING CORPORATION OF GREAT BRITAIN LTD 


Lynton House, 7/12 Tavistock Square, London, W.C.1. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON Enter No. 723 on reply card| 
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The Birkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 


: AABACAS ENGINEERING CO. LTD. 


Head Office & Works: GRANGE RD., BIRKENHEAD ~-_ Telephone: BIRKENHEAD 4747/8/9 
London Office : ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C4. ~- Telephone: CITy 7831/2 





TECHNICAL REPRESENTATIVES THROUGHOUT GREAT BRITAIN 


Send now for new Aabacas Catalogue to Engineers Department 
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Astronomical proportions 


We mustn't exaggerate : the demand for 
GF Malleable Castings 

isn’t quite of that order. Not yet. 
But it does grow at a most 
impressive rate. Not surprising. 
of course. They are tougher. 
more accurate, 

more “ machineable 

than most, 

and they really do 

cut production costs, 

particularly where 

large quantities 

are concerned. 


This GF Malleable Casting 
is a mounting bracket. 


A 
Q <a 
. ie 


in the long run you will prefer 
MALLEABLE CASTINGS 


BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 672641 ENGLAND 


A member of the GEORGE FISCHER group (Switzerland) 


Enter No. 741 on reply card 





at last.. 


an effective 
one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
“Hallprene” Patent Double 
Acting Fluid Seal. 


* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 


* Reduces costs 
* Simplifies piston design 


* One seal replaces two 


The new “Hallprene’’ double acting seal 
has been developed from the highly success- 
ful “‘Hallprene’’ Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 


PATENT DOUBLE ACTING FLUID SEAL 
(Patents applied for ) 
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There’s talk of Sykes 
in the 
eafés and bistros 


A planning engineer from the Continent perience in producing year generating 


recently flew over to visit Sykes’ factory equipment — hobbers, shavers, shapers, 


at Staines. His purpose? To obtain and cutters — have given Sykes a fund of 


urgently needed information for the expert knowledge which few can equal 


plans of a new factory his firm was Within three weeks of the arrival in 


building for the production of gears for this country of a somewhat worricd 


small and medium cars chent, Sykes had despatched to the 


He needed estimates for the type, Continent a complete production 


quantity, and cost of machine tools and schedule with answers to all the pro- 


equipment, plus details of the yearly blems which the planning of this 


cost of tooling, factory arrangement, factory had entailed. 


floor-to-floor times, floor space, and type Moreover, a few weeks later 


of labour required —all of it calculated after their client had had time to 


to produce a predetermined efficiency discuss the projected plans with 


at set production rates. his associates—Sykes sent over a 
It is doubtful whether he could have technical representative to ensure that 
aspect of the production pro- 


had been fully 


found better qualified advisers anywhere every 


in the world than Sykes. Not many blem understood, 


production engineers are in a position and all arrangements accurately 


to solve problems connected with trans- planned, even down to the smallest 


Years of ex- detail. 


PR, 


Talk to SYKES about 


gear production 


missions and gearing. 


W. & SYKES LTD STAINES MIDDLESEX ENGLAND and associated companies 


Sykes ‘Tool Corporation Ltd, Georgetown, Ontario, Canada 


OLDFIELD WORKS, HAMPTON, MIDDLES Telephone’: Molesey 2180 Sykes Machine & Gear Corporation, Newark, Ny, USA 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE. GLASGOW, Telephone: East Kilbride 20581 W. E. Svkes Ltd, Mascot, Svtiney, Nsw, Australia 


Piss 
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Reyrolle welding-sets can 


be fixed on production lines 


or mobilised for out- 


door constructional work 


300/200-ampere AC/DC 
type-B single-operator 
welding generator set with 


eer"  lReyrolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM -« ENGLAND 
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FENNER 
Mie 7 plummer blocks 


TYPE SC E 


WITH SEALED BALL BEARINGS 
Used for moderate loadings on shafts 

}” to 24” diameter. There are 30 bore sizes 
available in 1/16th inch steps. 


RUGGED : STREAMLINED 
SELF ALIGNING : SEALED 














WITH TIMKEN ROLLER BEARINGS 


Designed for the more heavily loaded shafts in 
the range 14” to 5” diameter. Choice of 15 bore 
sizes in 1” increments is available. 


RUGGED -: HIGH SPEED SUITABILITY 
POSITIVE LOCK ON SHAFT: LOW PRICE 








. 


J. H. FENNER & CO. LTD. HULL 


BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIFF 
GLASGOW. HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON 
MANCHESTER. MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM 
SHEFFIELD. STOKE. 


LARGEST’ MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Ohey are all 


BROOK 


Eleckriec | 


The standard motor is the ‘‘ work horse’’ of many 
trades and the Brook range from 1/25th to 600 horse 
power meets the needs of the vast majority of ordinary 
work. 





There must be exceptions, of course . . . where 
machine design requires a combination of electrical 
features or mechanical construction made specially for 
one particular type of work. 


Brook have been providing this ‘‘ specials ’’ service 
for many years and if your product needs quantities of 
motors tailor-made to suit your needs . . . Brook can 
make them. The motors shown in the illustrations are 
all made for special requirements. 


Fifty years’ experience is at your command... to 
help improve your service to your clients all over the 
world. 


THERE 1S A BROOK SALES 
OFFICE NOT FAR AWAY... . 
AND TECHNICAL SALES ENGIN- 
EERS ARE ALWAYS AVAILABLE 
TO ADVISE. 





F Double Flanged 
Changer Flame-proof 




















59/12 
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AW FOUNDRY 


LIMITED 








MF] CASTINGS IN REY | 
#] 10 SPECIFICA TION | 
R THE ENGINEERING FF 
NDUSTRY 4 


UP To Two Tons) ~ 


STAINES, MIDDLESEX | 


TELEPHONE: BSYAIMES 426! 
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To eo 
ou 
tequiremenlg 


OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,060 lbs. per sq. inch. 











EAGLE & WRIGHTS 
(GAUGES) LTD, 


&7 CARVER STREET 
BIRMINGHAM,| 


Telephone: Central B/96 
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10 TON PLATE HANDLING CRANE 


* Simplified Maintenance. 
Engineered for Steelworks and other tough usage. 
* Multival’ Lubrication supplied as standard. 


Fatigue free operation ensuring efficiency of the operator. 


Clean modern lines. 


Cranes of any size and capacity. 


PLUS 


FIRST CLASS AFTER SALES SERVICE FROM: 








cil mee) melee) -Gaeme?-¥.) = 


J. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 2059. Telegrams: Hoisting, East Kilbride 
Enter No. 781 on reply card 
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WHAT THEY ARE 


WHY THEY ARE BETTER 


es 2S 2 


STRAIGHT LINE MOTION — 
OOUBLE TRAVEL 





+ 
)) 
4 





DUMPING OR TUMBLING 


ROLL OVER OR UPENDING 





TURN OR OSCILLATE 


Opening and closing valves. 
Opening and closing doors. 
Automation and machine 
tool uses including: 
indexing, feeding, 
transferring, clamping, 
locating, turning over. 
Freight car tippling. 





ay, 

gh \ 
SA, .« 

a kas 


Hl i: i FOAM} 


S 
"ies 


INDEXING 


Crane boom operation. 
Pipe and tube bending. 
Fatigue test applications. 
Foundry equipment. 
Materials handling and 
control of movement on 
conveyors. 











1. Choice of mountings 
for fixing at any angle 
in any position. 


Effective sealing 
means no oil leak 
therefore positive 
control of shaft 
rotation. 


3. Working mechanism 
fully sealed from dirt. 


Keelavite/Rotac rotary actuators are 
manufactured in the United Kingdom 


under licence from the Corporation 


1 @ — 5 Se 


KEELAVITE HYDRAULICS LTD 


For full details write to 


ALLESLEY, COVENTRY TEL: MERIDEN 441 
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MEN WHO MAKE PAINT 
USE “BROOMWADE- 
PNEUMATIC EQUIPMENT 


Paint manufacturers feel a sense of pride when they are told that their 
product is good. But for a good product, it is necessary to use the best plant. 
The enviable reputation built up by “BROOMWADE” Pneumatic Equipment 
throughout the world is based on the proven fact that it is the BEST and MOST RELIABLE. 
Behind every “BROOMWADE?” product there lies 60 years’ experience, 
backed by constant research and development and a world-wide service organisation. 


In addition, expert advice is available from works trained, technical representatives. 


WE CAN help you with your Compressed Air Problems — 
SEND THEM TO US 





For instance at the I.C.I. Paint Division, 
Slough, where the famous “Dulux” brand paints 
are manufactured, two “BROOMWADE” com- 
pressors, type D23, compress inert gas, a mixture 
of nitrogen and carbon dioxide used in the manu- 
facture of paints, varnishes and synthetic resins. 
Each compressor discharges 220 cu. ft. of “‘free”’ 


inert gas at pressures up to I00 Pp.s.1. 


Other“BROOMWADE?” installations supply 
compressed air to the Technical Service Labora- 


tory and for general use throughout the factory. 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, BUCKS, 
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“Broomwade” Stationary 
Compressors 


Available with outputs from 2 - 2,200 c.f.m., 
including a range delivering OIL-FREE AIR. 
Simple design, slow speeds, and adequate water 
cooling together ensure that each compressor 
has a very long working life with the minimum 


of maintenance. 


Type L2000 delivers 2,200 c.f.m. at 100 p.s.i. 


Enter No. 811 on reply card 
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Long-range readability 
WITH 


instruments 


With its modern scale presentation, the AEI FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical 
of a wide range of instruments from AEI, including voltmeters, 
ammeters, power factor indicators and synchroscopes, developed 
for ease and reliability of use in modern power stations. 


DIAL SIZES: 4 in., 6 in., and 8 in. 
PATTERNS: Round projecting. Round flush (as illustrated). 
Round flush with square bezel. 

















For further details please write to: 


Associated Electrical Industries Limite 


INSTRUMENTATION DIVISION - Instrument & Meter Department 
Trafford Park, Manchester 17 Gav 
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That is why w we welcome any kind of gearing problem. 
Sor It might be that the answer 


lies in one of our standard range of units, 


but if not, the experience of our 
_ team of engineers and designers 
aor - is always at your service 
to design and produce 


the perfect unit for the job. 








Telephone Newbury 1701 
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Long-range readability 
WITH 


instruments 


With its modern scale presentation, the AE FC2 Wattmeter 





can be accurately read from a distance of many feet. It is typical 
of a wide range of instruments from AEI, including voltmeters, 
ammeters, power factor indicators and synchroscopes. developed 
for ease and reliability of use in modern power stations. 
DIAL SIZES: 4 in. 6 in., and 8 in, 


PATTERNS: Round projecting. Round flush (as illustrated). 
Round flush with square bezel. 


BSN 
NY / 
= 














yt iii L<S SN) ar ee | 
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> — 
FOS SSS ; 
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For further details please write to: 


Associated Electrical Industries Limited 
INSTRUMENTATION DIVISION - Instrument & Meter Department 
Trafford Park, Manchester 17 


G/A705 
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* Registered trade names of Henry Wiggin & Co. Ltd. 


Light wall piping systems are now being specified for 
chemical, petro-chemical and process plants through- 
out the world and the demand for light wall elbows 
and fittings has increased accordingly. 

As a result of Wilmot Breeden’s recent decision to 
manufacture the TRUFLO range of extra low carbon 
stainless steel, nickel, Monel,* Inconel,* Corronel 
210* and aluminium fittings in a variety of scheduled 
wall thicknesses, British construction engineers can. 
for the first time, be sure of a regular and convenient 
source of supply. 


Many industries will have need of this service; the petroleum, 
chemical, nuclear and processing industries in particular, 


where stainless steel and nickel alloy fittings ensure the 


necessary safety factor. 
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Because TRUFLO fittings are mass-produced in the 
United Kingdom, their price is favourable and their 
availability assured. 

TRUFLO fittings are manufactured to a very high 
quality standard of finish and conform to the 
dimensional requirements of American standards 
ASA.B36.19 and MSS.SP-43 for schedule 5s and 10s 
wall thicknesses and ASA.B16.9 for schedule 40s and 
greater. British standard BS.1640 also applies and in 
all cases, materials conform to ASTM.A312 and A.403 


(stainless) and ASTM.B127 and B162 (nickel alloy). 


TRUFLO 


WILMOT BREEDEN Ltd., Goodman Street, Birmingham, England. 


By WILMOT BREEDEN 


Phone: Central 8691 
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BRADFORD Steam Traps 





















General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LID. 





New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “ Gears. ”’ 
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This instantaneous action distinguishes the Bradford 
Steam Trap from all its competitors. It prevents damage 
to valves and seats. It provides more efficient use of 
steam and heat, thus making an appreciable saving of fuel. 
Made in all sizes for all pressures. Each Trap is individually 


tested and fully guaranteed. 
METALLIC PACKING 


COMPANY LIMITED 
BRADFORD 8 - YORKSHIRE 


UNITED STATES 





SOHO WORKS - 


Branch Offices: LONDON, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, $ 
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NEW “400” SERIES SUTORBILT ROTARY POSITIVE BLOWERS 
WITH OIL-FREE OPERATION 



























Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. _ ‘This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 

The new ‘‘400’’ Series blowers are available 
in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 4\b. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 

Constructional features of the ‘‘400’’ series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 
impellor tolerances. 


FOR PROMPT DELIVERY AND 

HIGH PERFORMANCE SPECIFY 
SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 





THE HILLSIDE FOUNDRY 
& ENGINEERING CO., LTD. 






Sutorsitft Gey tik’ tien 


Grams 1 Foundry Cupar Fife 






(CUPAR) LTD 


CUPAR - FIFE - SCOTLAND 
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SHOT BLAST PLANTS 
| secon gli wheels 


over 50 years experience embodied in design & manufacture 


ST. GEORGES ENGINEERS LTD 


Ordsall Lane Manchester 5 


Telephone: TRAfford Park 1207 (4 lines) Telegrams: ‘Georgic’ Manchester 5 
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High pressure booster for 


eM Re he Oe tte \ 
AEST FORRES 
9 & a0 oe Sekt yee 


High temperature fan 
for steelworks - 600°C. 


fans for all 
purposes 


"High pressure forced 
draught fanf or Atomic 


High temperature fan 
for gas recirculation - 
650°C. 


ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11, 
"Phone : ViCtoria 2251/4. 
LONDON OFFICE: QUEEN ANNE'S GATE, WESTMINSTER, S.W.1 
"Phone : WHitehall 1923/4/5. : 
Enter No. 862 on reply card 
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Made to 
» Measure 


WALLSEND SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


@ . . specially designed so that the fuel output and air/oil ratios 
are under complete control. 











@ . . provides fingertip, single lever control for accurate and 
efficient regulation. 


@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 


@ .. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


@ .. leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 








———— == 


The Burner shown has a maximum output of 12 
gallons per hour and requires atomising air at 20” 
(51 cm) w.g. to 30° (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 
or equivalent head. 


For more efficient 


OIL BURNING 


wisi OONRIEN coast 





THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 


eS A ea OF 8 0 ££ Ae GO F Os Fc.8 BU KN tN SG EX PF SR fa Gat 
In association with HUBBARD COMBUSTION LIMITED, Kingston on Thames. 
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MITTS 


CAN HELP YOU CUT YOUR OVERHEADS NOW! 


Reduce operational costs of your Petrol- and Diesel-driven equipment by fitting SMITHS Automatic Protection Units. ; 

. . SAFE because they provide rugged, reliable, round-the-clock automatic protection against over- and under-speeding, failure of the 
lubrication or cooling systems, and 
.. . ECONOMIC because SMITHS-protected engines need no supervision— 


”~ 


- : e 
: | 
CALIBRATED RELAY 


THE BASIC UNITS 


These are Calibrated Relays, Speed Switches, Pressure 
Switches and Temperature Switches. 


HOW THEY OPERATE 


Instrument 


‘Tripping’ Factor 


Additional 
Information 





Calibrated 
Relay 


Rising or falling 
Voltage, Current or 
Speed 


Usually connected 
to a Tachometer 
Generator 





Speed Switch 


Excessive crank- 
shaft speed 


Combines Over- 
Speed Control AND 
starter motor iso- 
lation 





Pressure Switch 


Failure of Lubrica- 
tion System 


Embodies Warning 
Circuit (visual or 
audiblesignal) AND 
Shutdown Circuit 





Temperature 
Switch 


Failure of Cooling 
System 


Embodies Warning 
Circuit (visual or 
audiblesignal) AND 
Shutdown Circuit 


In most cases final shutdown is effected via a fuel pump 
solenoid, valve or fuel pump rack. 


SMITHS 


AP/399 


Together they mean REDUCED OVERHEADS 











{ | 
H wae; er, * 











INCREASING R.P.M. 


SPEED SWITCH 


SHUTDOWN OF ENGINE BYa 





SOLENOID ON FUEL PUMP § 


Sen as ee ee oe ee oe cs oe 





RISING TEMPERATURE AUDIBLE OR 


VISUAL WARNING 





~ 











SHUTDOWN OF ENGINE BY 
SOLENOID ON FUEL PUMP 


TEMPERATURE SWITCH 





FALLING 
Sanoune AUDIBLE OR 
VISUAL WARNING 


pea (yas 
} 




















SHUTDOWN OF ENGINE BY 
SOLENOID ON FUEL PUMP 








PRESSURE SWITCH 





The basic units can be supplied separately, or in any combinations to meet your requirements. 
More important still, 

SMITHS CAN NOW SUPPLY A COMPLETE SERVICE FOR ALL FORMS OF ELECTRICAL 
OR MECHANICAL INSTRUMENTATION AND PROTECTION EQUIPMENT—INDI- 
CATING INSTRUMENTS, INSTRUMENT PANELS AND CONSOLES—DESIGNED TO 
YOUR SPECIFICATION. 


SMITHS Automatic Protection Equipment is in use for such diverse applications as:— 
Marine and Rail Traction - Machine Tools N.A.T.O Defence Equipment 


Take the first step towards cutting your costs NOW by writing for further details or asking a 
SMITHS Representative to call. 


INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2 


Telephone: GLAdstone 1136 


Enter No. 881 on reply card 
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- Swinging 
to Glayton 


Y The picture shows one of 
two Clayton wall cranes 
special'y desigred for 
Messrs. British Thom- 
son-Houstcn Ltd. for 
general assembly wo k 
on turbo alternators. 
Two overhead travelling 
cranes of 75 and 150 tons 
capacity take care of the 
heavy lifts. 


Big manufacturers are pretty cool cats 
when it comes to crane buying. 
Habitually their standards are as 
exacting as their demands are 
imperative. Sizeable cool cats don’t 
° swing for nothing and the Clayton 
organisation doesn’t intend to fall 
short of what it takes to keep ’em 





In addition to the above 
REGISTERED equipment over 100 
TRADE MARK Clayton Electric Hoists 
have now been supplied. 


a 80 of 2 tons capacity are 

Swinging. fitted on radial jib cranes 

and most of these have 

- MAY WE SEND CATALOGUES? the Clayton micro speed 


units for precision hand- 
ling. 


AND ELECTRIC HOISTS 


London Office : 
THE CLAYTON CRANE & HOIST CO. LTD. 12 Duke Street, St. James's 
DEPT. 33) IRWELL CHAMBERS EAST * UNION ST * LIVERPOOL S.W1. Telephone: Whitehall 6988 
Telephone; CENtral 1141 (4 lines) * Telegrams: Claymag, Liverpool 
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=p Se. ae I = 


TAKE 
THE 
CAKE 
FOR 
CASTINGS 







NEWPORT 64845 











kee. | 












NEWPORT 







WESTGATE WORKS 

















STEEL [las iba 


UP TO EIGHT TONS 





uP TO TWO TONS 









The word MEEHANITE is a Registered Trade Mark 


A- BAKER & COMPANY TD 
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with 


JJouble production / 





length has been threaded. 


24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Desigeed for really high output the HEAP'S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine Is fitted with our patent TANGENTIAL Die Heads, which open automatically 
Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper, 


JOSHUA HEAP & C°L® 

















when any predetermined 





ASHTON-UNDER-LYNE, ENGLAND | 
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HIGH EFFICIENCY 
BACK BLADED 





Udsdsssesess ld it” 


IN IRON & STEEL 
UP TO 1: CWTS. 


SUPERB IN DESIGN 
@ CONSTRUCTION 


< cone NS y as 


FOR DUST EXTRACTION 
AIR CONVEYING . . - 


= == = = KNOWN & PROVED THE WORLD OVER 
TO T RA i S & 0 4 TA A K $ Callow manufacture this high efficiency equipment to your own special requirements 
This high 


As lied to oll Ministries, Principal Oil Companies & Petro! Pump Manufacturers making it possible for you to achieve maximum efficiency from your plant. ; 
For every storage and transport purpose. Stee! Horizontal Tanks, efficiency obtained over a wide range of volume will amply repay by effecting savings 
Cylindrical - seearanyet ray — Fuel — Tanks, Road Wagon Tanks, in fuel and power. 
Rectangular Tanks, Air vers, Vats, Hoppers, etc. : : 
When ordering specify MS 'L The Liverpool Callow Dustless Air 
Conveying System incorporating this type 
of fan is well known throughout the trade 


P in 
= 25 Years Of Neldi F.E.CALLOW 
= Fabricated Cag eich | FOR FURTHER INFORMATION ABOUT THIS (ENMCIMEERS LIMITED 





SAC. BO = RIAEBY TRAD IOC ESTATE 


PARTICULAR EQUIPMENT, OR ON ANY MILLING iveneaet S SHEL nae 
PROBLEM, WRITE TO... 
Write for {ull perticulers to :— 

- _ . 
Ta METAL STRUCTURES, LTD 
=|} _ Angel Factory Colony, Angel Rd., Edmonton, N.18 

Phone: Edmonton 6601'2 3 Grams: Metstru, Southtot, London 


Enter No. 902 on reply card 


Telephone: SiMonswood 246! -2 
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& 


comes the hurd, WAY... 


S BU ie 


If over 90 years spent in the design, 
fabrication and erection of structural 


YS 


steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 
opportunity of serving you. 





WALKER BROS 


cay £28 


Studia Lrginee 7 


ESTABLISHED 1867 


r 


WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 


LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
Enter No. 904 on reply card 
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AIR COMPRESSORS 


FOR SALE 


ALSO AVAILABLE 


THREE 1925c.f.m.f.a.d. Belliss & Morcom 2-stage, 2-cylinder 


AIR COMPRESSORS, working pressure 100 p.s.i., 
speed 224 r.p.m. Each direct coupled to 400 h.p. 
synchronous motor, wound for 3000 volts, 3-phase, 
50 cycles supply, with control gear. 


1000 c.f.m. 2-stage AIR COMPRESSOR by Alley & 


MacLellan, working pressure 100 p.s.i. Mounted on base- 
plate and direct coupled to 200 h.p. synchronous motor 
by English Electric Co., 400 volts, 3-phase, 50 cycles, with 
George Ellison control gear. 


TWO 750 c.f.m., 2-stage AIR COMPRESSORS by Alley & 


MacLellan, working pressure 100 p.s.i., speed 290 r.p.m. 
Arranged for “V” belt drive from 150 h.p. slipring 
motor by Brook Motors Ltd., 400 volts, 3-phase, 50 cycles, 
speed 960 r.p.m., with E.A.C. control gear. 


625 c.f.m., 2-stage AIR COMPRESSOR by Alley & 


MacLellan, working pressure 100 p.s.i., speed 290 r.p.m. 
Arranged for “V” belt drive from 100 h.p. slipring 
motor by Brook Motors Ltd., 400 volts, 3-phase, 50 cycles, 
speed 960 r.p.m., with E.A.C. control gear. 


TWO 600 c.f.m. single-stage AIR COMPRESSORS by 


Broom & Wade. working pressure 100 p.s.i., speed 300 
r.p.m. Each arranged for “ V” belt drive from 135 h.p. 
slipring motor by Brook Motors Ltd., 400 volts, 3-phase, 
50 cycles, speed 960 r.p.m., with E.A.C. control gear. 














NEW 20,000 c.f.m. motor-driven AIR COM- 
PRESSOR PLANT by Daniel Adamson & Co. 
Ltd., incorporating :— 

TURBO-COMPRESSOR by Adamson/Escher 
Wyss, capacity 20,000 c.f.m., measured at the 


suction condition of 14-2 p.s.i. absolute, 65° F 


discharging against pressure of 100 p.S.i.g., 
speed 6910 r.p.m. Compressor mounted on 
baseplate and direct coupled through GEAR- 
BOX by David Brown to :— 

Salient pole synchronous MOTOR by Metro- 
politan Vickers, 4145 h.p., wound for 6600 volts, 
3-phase, 50 cycles supply, speed 1500 r.p.m., 
with control gear. 

May we send you a detailed specification of this 
equipment ? 


SONS AND COMPANY 
WOOD LANE, LONDON, W.12 
Telephone: Shepherds Bush 2070 
Telegrams: Omniplant, Telex, London 


LIMITED 
STANNINGLEY, Nr. LEEDS 
Telephone: Pudsey: 2241 
Telegrams: Coborn, Leeds 


e 7 ( > | ie > & : ’ in, 
An at ngs uy . ), , z' ewcas le 
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OVERHEAD CRANES FOR INDUSTRY 


an rc aa 


od 























SPECIAL 
SERVICE 
FOR 
This specially designed Electric A RC HITE CTS 


Overhead Travelling Crane has an ‘eae : 
underslung jib which revolves ae. AND 


in a complete circle, thus giving P LA N N | N 6 


maximum hook coverage over the 

floor area, and also enabling ; 

loads to be transferred to adjacent 5 U R VEY 0 R 5 

bays. The positioning of the 

controls gives the operator an we, : 
excellent view of the load. Architects and Planning 


This crane is another example of 


the flexibility of our design. : Engineers who are contemplating 


When you have a lifting problem— ; ‘ th ow 8 
call in John Smiths ! the incorporation of overhead 


cranes in new buildings or 

extensions are invited to write 

for our Table of Clearances, 

Weights, Wheel Loads, etc., for 3 
~~~ Standard E.0.T. Cranes. Advice on 


¢ RANE x all lifting problems gladly 
___ supplied by our technical staff 


JOHN SMITH (KEIGHLEY) LTD ie SE ease 
P.O. BOX 21 - THE CRANE WORKS - KEIGHLEY - YORKS. without obligation. 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley j ; 
London Office: Southern Counties Office: oe ‘ 
Buckingham House, 19- 4. pptace St. Brettenham House, cha : 
Westminster, London, S.W Lancaster Place, London W.C,2 “as a ae 
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a 


measure » 





this is 
open-type 
steel 
flooring by... 


GTEELWAY 


WOLVERHAMPTON 








Bring your floor problems to us... 


we also make 


FIRE ESCAPES, FORGED 
HANDRAIL STANDARDS, 
TUBULAR HANDRAIL 
STANDARDS, PLATFORMS 
& GANGWAYS, PATENT 
‘PROMIN-EDGE’ STAIR 
TREADS, CHEQUER 
PLATE STAIR TREADS, 





in steel or 
aluminium alloy 





London Office : 25 Hanover Square. London. W.!| Phone: Mayfair 8783-8788 


QUEENSGATE WORKS, WOLVERHAMPTON Tel. 2/633 (2 lines) 








A fine set of teeth 
or ae 


LF 


op 


_ 


® 3 a 


- 


We manufacture gears 
of all types and sizes 
to customers’ own re- 
quirements. 

Our service includes 
surface hardening, 
casehardening, heat 
treatment, sandblast- 
ing, stretching and 
grinding. 
















* Good deliveries and competitive 
prices are guaranteed. 





May we send you a complimentary 
copy of our Gear Data Book ? 





SPUR GEARS BEVELS (STRAIGHT 
SPRALs AND SPIRAL) 
WORM GEARS 
SINGLE AND INTERNALS 
DOUBLE HELICALS RACKS, ETC. 


machine cut gears by 





arlow and 
hidiaw Ltd 


GEAR SPECIALISTS 









PENDLETON GEAR WORKS, MANCHESTER 6. Tel: PENDLETON 2285 (5 lines) 
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INTERMIT 
OIL BATH AIR FILTER 





RUGGED CONSTRUCTION - SIMPLE MAINTENANCE - LONG LIFE - 94% EFFICIENT 


The Intermit Far-Air Oil Bath Filter combines a high efficiency 

panel filter with a thorough oil scrubbing action. It is specially designed 

to maintain its high efficiency under extremely severe operating conditions. 
The Intermit Far-Air Oil Bath Filter is made of heavy gauge steel and servicing 
is simple requiring only periodical draining of the dirty oil and refilling 

with clean oil. The filter assembly and seal is not disturbed. Please write for 
further details of this and other Intermit Far-Air filtration equipment. 


OPERATION: 


Unfiltered air enters through the guard screen (A) and the major portion 
passes through the venturi-like passage (B). The balance of the air passes 
down through the passage (C) agitating the oil in the sump (D) and carrying 
the oil in droplet form up and into contact with the filter media (F). The 
oil control baffle (E) permits oil in droplet form to wash to the top of the 
media throughout the entire range of air demand. Eliminator media (G) 
provides for return of oil and contaminants to the return sump (H) where 
the dirt settles out and the oil returns to (D) for continuous recirculation. 
94 per cent. efficiency, 10 microns and over. 

Pressure loss Sin. water gauge at 519 f.p.m. air flow, giving a capacity of 
1,500 c.f.m. 
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for high efficiency at low cost... INterpose an INTERMIT Far-Air filter 


INTERMIT LIMITED - BRADFORD STREET : BIRMINGHAM 5 - PHONE: MIDLAND 7961 


! 
Member of the wate Birtield Group 


Enter No. 941 on reply card# 








eNews trom tattersley 


the Fig. 2016 
‘PRESEATOR 


globe valve 
with the ° 
Flexible Titanium Disk 


This specially designed Hattersley valve incorporates a flexible 

Y, pre-seating disk made of an I.C.1. titanium alloy which is exceptionally 

i COM, resistant to corrosion and erosion. As this seats before the main 

a— surfaces, pipe-scale is trapped and the main seating surfaces protected 
& from the effects of wire drawing. 

The broad-faced clack and its seat are of differing compositions of 

j nickel alloy, giving differential surface hardness which prevents 

galling and seizure. There are many other fine features in this new 

design valve. 


. 
“2 Suitable for steam at 200 Ib. per sq. in. and 500° F. 
—™~_ aD Please write for literature. 


® The Flexible Titanium Disk is protected by Patent No. 822/47 











Over a period of years the outstanding merits of this Valve have been proved under the most arduous 
service conditions on many installations. 


the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED - ORMSKIRK - LANCASHIRE and 


In open position free passage 
for flow directed across seating 


In ‘Pre-shut’ position flow and 
pipe scale held back by Flexible 
Titanium Disk. 

Patent No. 822147 


Valve fully closed. Seating 
surfaces have passed through 
wire-drawing zone under 
virtually ‘no-flow’ conditions. 


at HALIFAX and LONDON 
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Photograph by kind permission 


Hawker Siddeley Brush Turbines Limited are 
pleased to announce that the Brush Gas 
Expansion Turbines in the new No. 3 Olefine Plant 
of Imperial Chemical Industries Limited are now in 
, Operation. 
This, the world’s largest Free Piston Plant, 
incorporates six Gas Expansion Turbines 
totalling 16,000 h.p. and is the first application of 


Free Piston power to a Chemical Plant. 


HAWKER SIDDELEY oe BRUSH TURBINES LTD. 
HUCCLECOTE, GLOUCESTER HSB, TELEPHONE: GLOUCESTER 67031 
TELEGRAMS: TURBINES, GLOUCESTER. TELEX 


A Member of the “SY Hawker Siddeley Group 


Enter No. 951 on reply card 


DESIGNED 
TO USE @m 


ARALDITE 


Araldite Qanamenavis 


Araldite is a registered trade name 


May we send you further details? 
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By designing for Araldite, South Wales Switchgear Ltd. 
have provided adequate protection for this 3-phase voltage 
transformer without the use of oil. The coils and insulators 
form a single casting of Araldite B, simple in design and 
easy to manufacture. Araldite casting resins do not shrink 
on setting, and are thereafter unaffected by very wide 
changes of temperature and humidity. Their properties 
also include remarkable adhesion to metals, ceramics, etc., 
high mechanical strength, freedom from chemical action 


and excellent dielectric properties. 


Araldite epoxy resins are used 
@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


@ for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
* @ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


@ for bonding metals, ceramics etc. 


SIBA (A.R.L.) LIMITED Dusford, Cambridge - Telephone: 2121 apes 


Enter No. 961 on reply card 
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Ask us 
to be 


constructive 


on any 
phase of 
mechanical 
handling. 


Telephone: 
Enfield 6622 
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AD 


WA Handle it 
Mechanically 
NIAGARA 





Think of 

the time, trouble 
and labour 

a plant 

like this can 
save you. 





This plant was designed 
and built specially 

to meet certain quite 
specific conditions 

of work and 

product. It runs 

like clockwork at an 
extraordinarily low 
hourly cost. The 
feeding, the grading 
and the loading are 
quick, accurate and 
efficient. 


NIAGARA 


SCREENS (Gt. Britain) Ltd. 
Straysfield Road, Clay Hill, 
Enfield, Middx. 
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‘ATRNESCO PRODUCTS 2 


| > STROOD: ROCHESTER: KENT-ENGLAND- 


| This winters 


BUNKER 
TRIMMING 





















Percussion Lancing... 


%* Keeps men out of the Bunkers 


#* Clears stoppages faster 
* Costs Less 
















TELEPHONE 


Hay we demend Gate af Your works ? STROOD. 78310 
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2nNv 


facilities 
for 


HEAT TREATMENT 


The ENV heat treatment plant 
is one of the most modern and 
comprehensively equipped in 
the London area. 

Facilities include full metal- 
lurgical control, quenching press 
equipment and electrically con- 
trolled flame hardening machine. 
Enquiries for heat treatment 
of production quantities are 
invited. 





E.N.V. ENGINEERING LIMITED 
Hythe Road, Willesden, N.W.10 


Telephone: LADbroke 3622 








AP 112 
Enter No. 973 on reply card 
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produces 











Midac Dust & Fume Control 
Plant can provide the answer 
to all industrial dust collection 


problems. 


One of the Midac range of Self 
Induced Spray Wet Dust Arrest- 
ers. Manufactured with Capacities 
from 250 c.f.m. to 60,000 c.f.m. 


Our Engineers are readily avail- 
able for consultation, or send for 
leaflet No. E.M.101I. 


The MIDLAND HEATING & VENTILATION CO. LTD. 
BIRMINGHAM, II. Phone: victoria 3781 


LONDON—BECkenham 1503 GLASGOW Phone: BiShopsbriggs 2667 STOCKPORT Phone: WOOdley 361! 


MAKERS OF JAT@)VV Say COOLING TOWERS & (YRACHog AIRFOIL CENTRIFUGAL FANS 
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al at Minaal Ahmadi © 





For the construction of the Kuwait Oil 7 
Company’s new North Pier at Mina al Y, 
Ahmadi, Kuwait, and for extensions to its 


refinery, South Durham have been privileged : 


to supply over 48,000 tons of steel made up 


as follows: 7 
PIER PILES Tons ] 
“RENDHEX" FOUNDATION COLUMNS 13,500 Y 
PLAIN BROAD FLANGE BEAMS 850 7 
TWIN BROAD FLANGE BEAMS 2,030 Y 


Yj 
BROAD FLANGE BEAMS with plates Y, 
welded to flanges 2,640 ] 






















S 


SV°7x 





Qo 


PIER DECKING 


BROAD FLANGE BEAMS 
(plain and plated) 2,700 





SS 


















S 


SS 


EXTENSIONS TO REFINERY; 
NORTH PIER; TRANSIT AND 
GRAVITY LINES 


MILD STEEL PIPES from 18 inches 

to 40 inches diameter, automatically 

welded by the Submerged-Arc Process to 

A.P.1.5L Specification (approximately 100 miles) 27 ,000 





Total tons 48,720 








SG 


SS 


The pier is carried throughout its length 
on South Durham “Rendhex” Foundation 
Columns. Before shipment these columns 
were specially prepared at the South Durham 
Works where also all decking steelwork was 
prefabricated for welding on site. The total 
quantity of steel was shipped over a period Y 
of fifteen months. Another example of the yj 
way in which South Durham is “circling 
the globe with steel.” 


SOUTH DURHAM ] 
STEEL AND IRON COMPANY 


LIMITED Y 


Central Sales Office: CARGO FLEET IRON WORKS, Y 
MIDDLESBROUGH, YORKS. 





Telephone: Middlesbrough 46311 (13 lines) Y 
Telex: 58551 
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By design... 
By test... 
Vertical Contacts are 


PERCENT GAIN IN CONTACT , 


RESISTANCE DUE TO DUST 


No. 1 Horizontal 
Contact Starter 


No. 2 Horizontal 
Contact Starter 


Brookhirst Igranic 
Verticai Contact 
Starter 











Oo 100% 200% 300% 


A Brookhirst Igranic motor starter with vertical contacts 
was tested in a standard dust chamber along with two 
starters with horizontal contacts. 


The Brookhirst Igranic vertical contact starter alone 
showed no increase in contact resistance due to dust 
deposits, because dust cannot collect on vertical surfaces. 
Increased contact resistance through dust leads to 
heating, pitting, wear and failure. 


Vertical DUST-SAFE contacts are Brookhirst Igranic 
standard. 


BROOKHIRST IGRANIC LIMITED 


Sales Headquarters: BEDFORD WORKS - BEDFORD - Works at BEDFORD and CHESTER 


Area Offices: BIRMINGHAM, BRISTOL, CARDIFF, EAST ANGLIA, GLASGOW, LEEDS, LONDON, MANCHESTER, MID-SOUTHERN, 
NEWCASTLE, NOTTINGHAM, SHEFFIELD, BELFAST 


M 


METAL INDUSTRIES GROUP BRITAIN’S BIGGEST MAKER OF ELECTRICAL CONTROL AND ASSOCIATED EQUIPMENT 


Bl.24 
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Who are the vest people 





C&N wee 
C&N.. 
Christy ... 
Christy and 
something ... 
Christy and 
Norris 


that's it ... 





CHRHRiSsSsYTy & NORRIS, 
"rr 





DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC, 
Complete grinding and sifting plants, designed 
and installed. 


Chelmsford : Essex * Telephone: 3414-7 









Enter No. 1011 on reply card 





29120 lbs Pressure 
for only £175 Cash/ 


. on formidable Hydraulic Cropper can 


cut, for instance, 2”xi", 3"x}?” and 4’x}’ 
thick Flat Mild Steel in one stroke and 
also 1” thick Sheet and Plate to any width 
and all controlled by the simple pressure 
of the foot. It’s speedy, for you can get up 
to 34 cuts per minute with only negligible 
burr. It is only 3'0” x 1’0” x 5’0” high and 
weighs but 5 cwts. 


A really economical “buy” at only £175 ex works. 





PILOT WORKS LTD. LONDON OFFICE 
Manchester Road, Bolton, 3 Southampton Place, W.C.i 
Tel: Bolton $545 Tel: CHA 5130 

















Enter No. 1012 on reply card 


Feb. 5, 1990 THE ENGINEER 


BRITAIN’ 


ALL THAT 1S WEEDED IN A 
BANDSAW DISPENSER BEST 


(1) Bg readily withdrawn 
(2) Afemainder of band clearly seen 


( Cleaner, safer and more convenient 


ANOTHER SPEEDICUT TOOLS SERV 
and in the 


BEST 
>. BOX 


\. - 
~ \ \OS & Snip / 
‘N \ / # , 


SPEEDICUT WORKS, 
CARLISLE ST. EAST, 
SHEFFIELD 
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Beaver pre-loaded ball screws, up to 95, 
operate at-52 C to over 400 C with no backlash... 





RECIRCULATING BALLS 





PRECISION GROUND 
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PRELOAD ADJUSTING SHIM 


~ 
SECURING BOLT 


ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90°, 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80°, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they -provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled “‘no-back,” with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 Ib (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol! Siddeley Beaver bali splines have been developed 
to eliminate the disadvantages of conventional splines. The 


when high torsional and bending loads are imposed during 


| 
| designs are very effective in minimising friction, particularly 
| linear movement. 


| 
_EPESRS e 


Nae ee ee ae _— 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Ine, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


wn — 
= Bmersror SIDDELEY ENGINES LIMITED 
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Whatever your DUCTING problems... 


FLEXIBLE 


will do the job better 


Designers, Engineers, Architects and Surveyors 
all agree that SPIRATUBE and FLEXFLYTE 
are the most versatile, economical, ideal flexible 
ductings now available for industrial, marine, 
aircraft, mining and tunnelling ventilation, and 
air conditioning installations. Each specifically 
designed to do their own job, Spiratube and 
Flexflyte are available in diameters from }° to 
30” and can handle conditions in a range of 
temperature from minus 120°f to 600°f. The unique 
construction of Spiratube and Flexflyte offers 
minimum bend radii, a resistance to oils, greases, 
many solvents, acid and alkaline fumes, and flame 
and temperature extremes. Technical data and 
brochures available. 


(3° - 30") diameters. 
Light, tough, flex- 


The ideal flexible 

ducting where light- ible, retractable, 

ness, strength, re- » with low installa- 

sistance to pressure tion costs. 

and a wide range of Easy to dismantle 

temperatures is an SHUNA STREET, MARYHILL, GLASGOW, N.W. a see ready for 
Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW N.W. re-use. 


operating necessity. 
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(4" - 8") diameters. 








COUPLINGS 


For nearly forty years Bibby Resilient Couplings The outstanding resilience of Bibby Couplings damp- 


have enjoyed an unexcelled reputation for efficiency ens shocks and vibrations, ensures smooth running 
and reliability and numerous Couplings supplied of plant, eliminates breakdowns. Standard Couplings 
over thirty years ago are still giving trouble-free up to 75" bore can be supplied from stock. 


service. We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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nent 





10 ton Steam Perma- 


Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 
14 fc. radius free 




























3 Motor, electrically 
operaced Fixed Wharf 
Crane. Duty: 15 tons 



























Telegraphic Address : 


Bird’s Eye Foods solve TAihings Celene 
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their problems of grit emission 


successfully and economically 





SE LUO UU 
= with = 
-MANCUNA BEeItEeagex) 
= high efficiency = 
= miniature cyclone collectors — 
INQ 


In most boiler installations the Mancuna Dustex Grit Arrester will 
provide the best possible economical solution to the problem of 
complying with the Clean Air Act. 
In the Grimsby factory of Bird’s Eye Foods, Ltd., the addition of a 
; third boiler using induced draught created appreciable quantities of 
grit emitted from the chimney stack. The risk of grit settling on 
factory roofs and subsequent contamination of products has been 
eliminated. It is also interesting that plant engineers in this most moder.: 
factory claim that boilers can now operate at full combustion efficiency 
at all times. 
The unit comprises exceptionally robust cast meehanite iron miniature 
cyclones, and has been proved the most efficient mechanical grit 
arrester at present available. 


SPECIALISTS IN GAS CLEANING AND DUST TECHNOLOGY. 


MANCUNA ENGINEERING LIMITED, 


DENTON, MANCHESTER. Tel.: DENton 3965 
(5 limes) 
London Office: §9, Victoria Road, Surbiton, Surrey. 
Telephone: Elmbridge 9793. 
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Please send for illustrated leaflet 7B 


ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 


Telephone: Popesgrove 2276. Birmii 
Glasgow: Halfway 2928. Manchester 


INI suurtens 


by the makers of Kinylon and Kinrod Grilles 


solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 


protection. 


: Highbury 2804. 
1008. Cea 51428 
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RIGIDAL 


Saves time 
and money 


are nee Bone, Connell & Baxters Ltd 
” _— Redpath, Brown & Co Ltd 


Roofing & Siding contractors: Maintenance (Edinburgh) Ltd 
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Rigidal corrugated aluminium roofing and _ siding 
sheets, available in standard lengths up to 35 ft, save or 
even eliminate end laps, cutting material costs and 
improving weather-tightness. Handling time and lab- 


our costs are also considerably reduced. 


At the Carsebridge Distillery of the Distillers Company 
Limited, 260 tons of 28 ft 9 in. long sheets of Rigidal 
3” Pitch were used to cover over 1,000,000 sq. ft of 
roofs of the D.C.L. new, one-million-pound Scotch 
whisky warehouse. A further 40 tons of aluminium 


were used for flashings, ventilators, etc. 


The BRITISH ALUMINIUM Co Ltd 


NORFOL K HOUSE Sy J ADBES*S 


SQUARE ton poe wt 


AP390 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 





Where circulating water systems are concerned, for radiators, condensers, 











LLY 


LOW FLOW 


A whirling ball under the toughened 
glass dome indicates passage of clear or 
translucent liquids at flows as low as 
4 g.p.h., pressures up to 100 p.s.i. 
Standard casing is aluminium bronze 
for 4° sizes, gunmetal for 14" sizes; 
other metals for alkaline or acidic 
fluids. 





HIGH FLOW 











liquid vats, oil coolers, radio transmitting equipment 
and the like, a ‘SHOFLO’ Indicator is the perfect 
answer when you've got to tell at first sight whether 
the coolant is flowing or not. 


Available in two sizes: Nominal 4° and 14" bores for flows up to 
2,000 g.p.h. 4° size also made with right angle inlet and outlet. 


SHOFLO 


tells at a glance 


MEASUREMENT LTD., Tameside Works, Dobcross, Near Oldham. Tel.: Delph 424 (5 lines) 
EXPORT ENQUIRIES to: Parkinson Cowan Group Exports Ltd., 
Terminal House, Grosvenor Gardens, London, $.W.1. 
Telephone: SLOANE 0111/4 Cables: DISC, London 
A Parkinson Cowan Company 








CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25"—28" Swing 
1}°—14"—2" Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 


Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 


FREDK. POLLARD & CO. LTD., 
CORONA WORKS, LEICESTER 
ENGLAND 


Telegrams 


‘Corona’ 
Leicester 


Telephone 


Leicester 
67534 (5 lines) 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
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POWER TRANSMISSION— 


through the medium of 


FLEXIBLE 
FABRIC 
COUPLING 
DISCS 


%* Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

% Axial and parallel misalignments are corrected. 


ESTABLISHED t89S 


HERMETIC pyBRER Ce [70 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbeston 0983/4 Telegrams : ‘‘Hermetic Birmingham.” 
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FORGED 
STEEL & 
STAINLESS 
STEEL 
FLANGES 
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FABRICATED 
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PIPEWORE 


in STEEL 
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STAINLESS 
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STEEL 
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‘ACC 


TO BRITISH 
& AMERICAN 
STANDARDS 


WELDING 
FITTINGS 


...andyouBUY BRITISH! 


r. Ze On © lam @ a SE: i See Ge fo) 


74 82 PARADISE ST., LONDON, S.E.16 


BERMONDSEY 3156 7 8 
PONTYCLUWN 


WALSALL MANCHESTER 


MALLEABLE TUBE FITTINGS 


TO BRITISH STANDARD 1156 


THE HEART OF RELIABILITY 


Lz 


=< —as British as the Flag 
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Here is a tough and hardwearing material, 
only half the weight of Aluminium, that can be 
machined easily with the usual engineering 
tools. It may be turned, milled, filed, drilled, 
routed, screwed and tapped, sawn or punched 
to make components of almost any shape. 


No wonder Tufnol is used extensively for 








engineering components. It's so adaptable. 


Ask our Engineer to come and talk 





Tufnol with you. 


STRONG BUT LIGHT 
RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES 


GOOD ELECTRICAL INSULATOR 
(Regd. Trade Mark) 


MACHINES EASILY 
Available in sheets, tubes, rods, angles, bars, channels and in several brands 


Cfo. 


7. OePr eo L i FO : PERRY BARR . BIRMINGHAM 228 
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YOU COULD HEAR A PENNY DROP... 


We spread out the drawings ... an instant of surprised silence; then 
that gratifying sound. It is usually something like “Of course! Why 
didn't somebody think of that before.” 
Why not indeed? All we have done is to make the bends in the CO, 
pipework of an atomic reactor, spherical. Any schoolboy with G.C.E. 
physics knows the formula for the thickness of a pressure vessel— 
Cylindrical: t= i* Spherical: t=4 a 
So with a sphere you can halve the thickness of the plate. But that 
is only the beginning. Bonuses roll in. All welds become circular, 
can be made by machine and can be X-rayed easily and completely. 
There are no uncertainties—no stiffening webs, for instance, 
attached by welds which cannot be X-rayed. The guide vanes are 
part of a lightweight duct, inside the sphere and thus unstressed 
by pressure. 
A simple and indeed an obvious idea; but it can save large sums of 
money on the cost of a power station or a wind tunnel. The fact is 
itis not easy to see the obvious; the orthodox approach, the standard 
answer, get in the way. However, some of our engineers seem to 
be able to do it, thank goodness. 


RICHARDSONS, WESTGARTH & CO. LTD. 7) 


Wallsend, Northumberland and at 58 Victoria Street, London, S.W.1. 


The controlling Company of the RICHARDSONS WESTGARTH GROUP, co-ordinating the activities of :— 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO.LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARSDONS WESTGARTH ATOMIC LTD. 
RICHARDSONS WESTGARTH, INC. 


ASSOCIATED COMPANY : ATOMIC POWER CONSTRUCTIONS LTD 
RWwss 
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PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - 
PATENTS - 


4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. 


Lineage Rate. 


Feb. 5, 


CLASSIFIED ADVERTISEMENTS 


BUSINESSES and PREMISES - 
PARTNERSHIPS 


54/- per single column inch and pro rata. 





1960 


MISCELLANEOUS - 


Minimum 18/-. 


EDUCATIONAL - 
AGENCIES - 


Inch Rate. 


DIRECTORS - 


BUSINESS OPPORTUNITIES 


12 lines to 1 inch. 
Full page £109. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 


Lineage Rate. 


Run-On and Semi-Displayed Styles. 


4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., ¢-page £25 10s. 4-page £48. 


12 lines to 1 inch. 
Full page £90. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 


Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., ““ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





FOURAH BAY COLLEGE 


UNIVERSITY COLLEGE OF 
SIERRA LEONE 


LECTURERS 


Applications are invited for (A) SENIOR LEC- 
TURER to be Head of Department of Engineering, 
and (B) LECTURER IN ENGINEERING. Salary 
scales: (A) £1700 by £75 to £2150 p.a., plus 
Head of Department allowance £150 p.a. (B) 
£965 by £50 to £1415 ; £1490 by £75 to £1790 p.a., 
entry point according to qualifications and experi- 
ence. F.S.S.U. Outfit and family allowances 
(maximum £300). Passages on appointment, annual 
leave and normal termination. Part-furnished 
accommodation at reasonable rent. 

Detailed applications (6 copies) naming 3 referees 
by 15 March, 1960, to Secretary, Inter-University 
Council for Higher Education Overseas, 29, Woburn 
Square, London, W.C.1, from whom further _par- 
ticulars may be obtained. E8782 


UNIVERSITY OF LONDON 
KING’S COLLEGE 





LECTURER IN 
MECHANICAL ENGINEERING 





Applications are invited for this post. Candidates 
should have a good Honours degree and some 
experience of teaching and/or research in Engineer- 
ing Science. Industrial or other professional experi- 
ence is also desirable. : 

The salary will be on the scale £900 by £50 p.a 
to £1350 by £75 p.a. to £1650, with starting point 
according to qualifications and experience. A 
London allowance of £60, family allowances, and 
F.S.S.U. benefits will also be payable. 

The formal conditions of appointment and appli- 
cation forms may be obtained from the Registrar, 
King’s College, London, Strand, W.C.2. Completed 
forms must reach him by February 29th. E8707 


LONDON COUNTY COUNCIL 
WESTMINSTER TECHNICAL COLLEGE 
TWO LECTURERS 


London County Council, Westminster Technical 
College, Vincent Square, S.W.1. 

TWO LECTURERS required, Ist September, 1960, 
or earlier if possible, for H.N.C. Civil Engineering 
Courses. Should be Graduates in Engineering or 
hold equivalent professional qualifications, and have 
had industrial and teaching experience. 

Burnham F.E. salary scale: £1370 by £35 to 
£1550, plus London Allowance, £38 or £51 ; starting 
salary may be above minimum if justified by industrial 
experience and present position. 

Application forms from Secretary of College, to 
be returned within 14 days. (156) E8753 


UNIVERSITY OF LIVERPOOL 








LECTURERS 


Applications are invited for two posts of LEC- 
TURER in the Department of Building Science. 
The initial salary will be within the range £900- 
£1350 per annum, according to age, qualifications 
and experience. : ; 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees and quoting ref. CV/E, should be received 
not later than Sth March, 1960, by the Registrar, 
from whom further particulars of the conditions of 
appointment may be obtained. E87 





UNIVERSITY OF SOUTHAMPTON 


DEPARTMENT OF CIVIL ENGINEERING 








LECTURER 





AP lications are invited for the post of LEC- 
TU ER or ASSISTANT LECTURER IN CIVIL 
ENGINEERING. Candidates should have some 
experience in the field of engineering research. 

Salary scales : Lecturer, £900 by £50 to £1350 by 
£75 to £1650, with an efficiency bar at £1300. 
Assistant Lecturer, £700 by £50 to £850. The initial 
salary will depend on qualifications and experience. 

Further particulars should be obtained from the 
Secretary and Registrar, to whom applications 


(7 copies from United Kingdom applicants) should 
be sent not later than ist March, 1960. E8762 


PUBLIC APPOINTMENTS 


UNIVERSITY OF NEW SOUTH 
WALES, AUSTRALIA 


SENIOR LECTURER/LECTURER IN 
HIGHWAY ENGINEERING 


The University invites applications for appoint- 
ment to the positions of SENIOR LECTURER/ 
LECTURER in its School of Highway Engineering. 

Salary : Senior Lecturer, £A2224 range £A2574 
per annum; Lecturer, £A1524 range £A2124 per 
annum. 

Commencing salary according to qualifications and 
experience. 

Applicants must possess a Degree of high standing 
in Engineering. and should have had experience in 
general civil engineering. Previous research experi- 
ence and Corporate Membership of the Institution of 
Engineers of Australia is desirable. 

Knowledge of one or more of the following 
subjects will be an advantage. 

Soil mechanics, town planning, land drainage, 
quarrying, structural enginesring and bridge design, 
reinforced concrete and prestressed concrete, road 
location and design, road construction and main- 
tenance, bituminous construction and design of 
bituminous mixes, specifications, quantities and 
contract documents. 

Successful applicants will lecture at post-graduate 
levels and participate in research programmes 

Appointees will be eligible for 12 months’ study 
leave on full salary after 6 years of service. 

Subject to passing a medical examination, the 
appointees will be eligible to contribute to the State 
Superannuation Fund. 

First-class ship fares to Sydney of appointees and 
families will be paid. 

Four copies of applications should be lodged with 
the Agent General for New South Wales 56-57, 
Strand London, W.C.2, and a copy forwarded by 
air mail in an envelope marked “ University Appoint- 
ment ” to the Bursar, The University of New South 
Wales, Box |, Post Office, Kensington, New South 
Wales, Australia, by 19th March, 1960. E8749 


DEPARTMENT OF MAIN ROADS 


NEW SOUTH WALES, 





AUSTRALIA 





CIVIL ENGINEERS 





CIVIL ENGINEERS for Department of Main 
Roads, New South Wales, Australia. 

Applications are invited from Graduates (or 
Undergraduates in their final year) in Civil Engineer- 
ing of a recognised British or Irish University. for 
appointment to the staff of the Department of Main 
Roads, New South Wales, the State Road Authority 
for construction of roads and bridges. 

On appointment, applicants m.ay be engaged at 
the Department’s Head Office, Sydney, on the design 
of reinforced concrete and steel bridges, or on main 
road construction and maintenance either in the 
Metropolitan Area or the country. 

Commencing salary according to qualifications 
and experience, will be within the range £A1185 
to £A1410 per annum, with annual progre:sion, 
subject to technical competence, to £A2095 per 
annum. Appointees will be eligible to contribute 
to the State Superannuation Fund after six months. 

Appointee’s full fare from England to Australia 
will be met by the Department, subject to a three 
years’ service guarantee bond being completed. 
Appointment will be subject to passing a medical 
examination and preference will be given to applicants 
not more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 56, 
Strand, London, W.C.2. E8750 


NORTH THAMES GAS BOARD 








INFORMATION BUREAU, 
WATSON HOUSE 





A vacancy has arisen in the Information Bureau at 
Watson House, Fulham, S.W.6. 

Applicants should preferably have had District 
experience and should hold the Institution of Gas 
Engineers Higher Grade Certificate (Supply), or 
other suitable qualification. 

Duties would include the preparation of reports 
from laboratory tests, together with interpretations 
of results. 

Commencing salary would be within the range of 
£694-£843 per annum (A.P.T, Grades 6-7). 

Applications, giving full details, should be sent to 
the Staff Controller, North Thames Gas Board, 30, 
Kensington Church Street, W.8, quoting reference 
TE/815 E87 


PUBLIC APPOINTMENTS 


GUILDFORD, GODALMING AND 
DISTRICT WATER BOARD 





APPOINTMENT OF SENIOR 
ENGINEERING ASSISTANT 


Applications are invited for the appointment of 
SENIOR ENGINEERING ASSISTANT, at a 
salary in accordance with Grade A.P.T. Il (£765- 
£880 per annum). Starting salary in accordance with 
age and experience. 

Candidates should have had good experience in 

the general engineering work of a Water Undertaking, 
and have passed part of the Associate Membership 
Examination of the Institution of Civil Engineers. 
_ The appointment will be subject to the National 
Scheme of Conditions of Service, the Local Govern- 
ment Superannuation Acts, and to the passing of a 
medical examination. 

Applications, stating age, training, present and 
Previous appointments and experience, and names 
and addresses of two referees, must be received by 
the Chief Engineer, “‘ Branksome,” Filmer Grove, 
Nightingale Road, Godalming, not later than Monday 
the 15th February, 1960. 

Housing accommodation will be available for a 
married man. Car allowance payable on “ Casual 
Users ” basis. 

H. C. WELLER, 
Clerk to the Board. 


E8723 


Municipal Offices, 
High Street, 
Guildford. 





TYNE IMPROVEMENT 
COMMISSION 





ASSISTANT ENGINEER AND 
ENGINEERING ASSISTANT 





Applications are invited for appointment to 
positions of ASSISTANT ENGINEER and ENGI- 
NEERING ASSISTANT (CIVIL) in the Chief 
Engineer's Department of the Tyne Improvement 
Commission. 

Applicants should be Associate Members of the 
Institution of Civil Engineers or be advanced towards 
professional qualifications in civil engineering with 
experience in the design, execution and maintenance 
of dock and harbour engineering works. 

The commencing salaries, which will be fixed 
according to the qualifications and experience of the 
successful candidates, will be within the range of 
£650 to £1200 per annum. The appointments are 
pensionable and subject to the passing of a medical 
examination. 

Applications, stating age, education, training, 
qualifications and details of experience, and giving 
the names and addresses of two referees, as to 
training and experience, should reach the under- 
signed not later than 29th February, 1960. 

R. N. EGGLETON, 


E8773 Secretary 





AIR MINISTRY 





LONDON AND PROVINCES 





ENGINEERING DESIGNER 
DRAUGHTSMEN 





Air Ministry Works Designs Branch requires in 
London and Provinces ENGINEERING DE- 
SIGNER DRAUGHTSMEN experienced in prepara- 
tion of pipework and mechanical and electrical plant 
layouts. Candidates should have served recognised 
apprenticeship or had equivalent training and also 
have had practical experience. O.N.C. an advantage. 
Financial assistance and time off given for recognised 
courses of study. Promotion and pension prospects, 
Five-day week with 18 working days’ leave per year 
— Overseas tours for which special allowances 
granted. 

Salary in London ranges from £680 (at age 25) 
to £900 per annum for men ; from £673 to £868 per 
annum for women. Somewhat lower in Provinces. 
Commencing salary dependent on age, qualifications 
and experience, 

Applicants, who must be natural born British 
subjects, should write to Air Ministry, W.Gec, 
Lacon House, Theobalds Road, London, W.C.1, 
or to any Employment Exchange (quoting Order No. 
Kings Cross 3743), giving age, details of training, 
qualifications, full particulars of former posts held, 
and copies of any testimonials. Candidates selected 
will normally be interviewed in London and certain 
expenses reimbursed. E8431 





PUBLIC APPOINTMENTS 





RUGBY RURAL DISTRICT 
COUNCIL 


WIBTOFT WATER SUPPLY 
CONTRACT NO. i2 
WOLSTON AREA SEWERAGE AND 
SEWAGE PURIFICATION 
CONTRACT NO. 13 





APPOINTMENT OF CLERK OF WORKS 
OR 2ND ASSISTANT RESIDENT 
ENGINEER 


ee 


Applications are invited for appointment in either 
of the above capacities, to assist the Resident Engineer 
in the supervision of the following works : 

The laving of 54 miles of 6 inch and 9 inch concrete 
and salt-glazed ware sewers, the re-drainage of some 
600 houses and the construction of three pumpin; 
stations and of sewage purification works for § 
people. 

Work on the Contract is already in progr 
under the direction of the Consulting cea 
Messrs. J. D. and M. Watson, MM.LC.B. 
67, Tufton Street, Westminster, London, S.W.1. ; 

The salary for appointment in either capacity is 
£800 per annum and, subject to satisfactory service, 
the appointment will be for approximately 12 
months and wili be terminable by one month's notice 
on either side. 

_A car mileage allowance will be paid and the 
Council will be prepared to consider making housing 
accommodation available, if required. 

_ Applicants, who must have had experience of 
similar work, should apply in writing to the under- 
signed not later than 6th February, 1960, giving full 
—_ of om. eee and experience, 
an ¢ names and addr 
reference may be made. on 

Canvassing will disqualify. 


Council Offices, 
24, Warwick Street, 
Rugby. 
19th January, 1960. 


H. A. WILDE, 
Clerk of the Council. 


E8649 





CITY OF BIRMINGHAM 





SALVAGE DEPARTMENT 





APPOINTMENT OF DEPUTY CHIEF 
ENGINEER 


Applications are invited for the t Oo 
CHIEF ENGINEER in the pnd, sale cy 
salary within the range £1220-£1375. : 

Candidates must Corporate Members of the 
Institution of Mechanical Engineers and the person 
appointed will be responsible for the installation and 
maintenance of the mechanical and electrical plant, 
and for building work, at the various Refuse Dis- 
posal and Salvage Works of the Department. 

Full details of the appointment may be obtained 
from the undersigned, to whom completed applica- 
tions must be delivered not later than Friday, 4th 


March, 1960. 
ALAN E. BARTON, 
General Manager. 


E8757 


Civic Centre, 
Broud Street, 
Birmingham, 1. 





CITY OF BIRMINGHAM 


SMOKE INSPECTOR 





Applications are invited for the above fr 
candidates possessing either the Ministry ot Trane. 
port (Steam) Engineering Certificate or equivalent, 
- "Stee — Inspectors holding 

rtifcat. y th Smoke inspectors 

uties are both advisory and statutory relatin 
to abatement of Atmospheric Pollution from fuel 
burning installations and trade processés, abatement 
of industrial noise and testing of appliances under 
the iiesting Applionces (Fireguards) Act, 1952. 

Salary £880-£1065 according to qualifications 
and experience ; superannuation scheme ; medical 
examination. i 

length of 


sl Ofoet of Hanth Congres Socee 
» the ith, n ¢ Street, 
Birmingham, 3, before 27th February, 1960. 
E8737 


Classified Advts. continued on page 112 











PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 


SENIOR DRAUGHTSMEN 


Applications are invited for the following appoint- 
ments in the Generation Department (Construction 
Section) | eae Headquarters (Cockfosters 


in North ). 
SENIOR DRAUGHTSMAN 

Salary: N.J.B., Schedule D, Grade 4, £980 by 
£20 two £1080, inclusive of London Weighting. 

The duties of the successful applicant will include 
work on the layouts for high voltage transmission 
lines and substations involving the preparation of 
overhead line profiles and substation and switchgear 
arrangements and associated civil engineering works 

Applicants should have technical qualifications, 
preferably to the standard of Higher National 
Certificate, and should have had experience of this 
type of work. 

SENIOR DRAUGHTSMAN 

Salary: N.J.B., Schedule D, Grade 5, £830 by 
£20 to £940, inclusive of London Weighting. 

The duties of the successful applicant will include 
work on the layouts for high voltage transmission 
lines and substations. ren 

Applicants should have technical qualifications to 
the standard of Ordinary National Certificate and 
should have had experience of this type of work. — 

Applications, quoting reference 2/11336, stating 
age, qualifications, experience and present position, 
should be sent to the Controller, Central Electricity 
Generating Board, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts, to 
arrive not later than 13th February, 1960. E8726 





MANCHESTER REGIONAL 
HOSPITAL BOARD 


ARCHITECTURAL ENGINEERING AND 
SURVEYING STAFF 


A substantial exp ym of the h 1 capital 
building programme offers valuable opportunities 
to ambutious Architects, Engineers, and Surveyors. 
Vacancies are available in the following grades. 
The salary scales quoted are at present under review. 
(a) Principal Assistant, Grade Scale Ii—£1195- 

£1420 year ; ARCHITECTS 
(b) Senior Assistant Grade—£1050-£1245 a year ; 
ARCHITECTS, QUANTITY SURVEYORS, 
ENGINEERS (Mechanical, Heating and Ven- 
tilating), ENGINEERS (Electrical). 
Assistant Grade—£730-£1055 a year ; ARCHI- 
TECTS, SURVEYORS (Land and Quantity), 
ENGINEERS (Mechanical, Heating and Ven- 
tilating), ENGINEERS (Electrical). 
Sub-professional Grade—£545-£765 a year ; 
ARCHITECTS, SURVEYORS (Land and 
Quantity). 
(ec) DRAUGHTSMEN—4£445- £660 a year. 

Candidates for posts listed under (a), (b) and (c) 
must possess full professional qualifications, and 
for posts under (d), intermedi qualifications 
Draughtsmen must have had at least 3 years’ previous 
experience. All posts are subject to National Health 
Service conditions and are superannuable. Applica- 
tion forms, to be returned by 29th February, 1960, 
are obtainable from the Secretary of the Board, 
Cheetwood Road, Manchester, 8. E8730 





(d) 








MINISTRY OF TRANSPORT 


CIVIL ENGINEERS 


Pensionabie posts for men and women at least 
25 and under 35 on Ist January, 1960 (extension for 
reguiar Forces service, Overseas Civil Service, 
established civil service, and temporary Government 
service as Civil Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil meers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential ; knowledge of 
Highways Authorities’ procedure desirable. Starting 
salary (men, London) from £830 to £1125 accord- 
ing to age. : maximum (London) £1300. 
Promotion prospects. Write Civil Service Com- 
mission, 17, North Audley Street, London, W.1, 
for application form, quoting S/64/7. E8794 





STOKE-ON-TRENT HOSPITAL 
MANAGEMENT COMMITTEE 


DEPUTY SUPERINTENDENT ENGINEER 


The Group comprises teen hospitals, and the 

rson appointed will act as DEPUTY to the 
SUPERINTENDENT ENGINEER over the whole 
range of duties, including planning and maintenance 
of steam boiler plant, heating and hot water services, 
and electrical services. Candidates must possess 
the Higher National Certificate in Mechanical or 
Electrical Engineering or equivalent, and must be 
able to prepare drawings and specifications. 

Commencing salary : £805, rising by five annual 
increments to £940 per annum. 

Written applications, with the names of two 
referees, to Group Secretary, Stoke-on-Trent H.M.C., 
Princes Road, Stoke-on-Trent, as soon as —— 





WOKING AND CHERTSEY 
GROUP HOSPITAL MANAGEMENT 
COMMITTEE 


WORKS ASSISTANT 


WORKS ASSISTANT required to assist Building 
isor with hospita! building maintenance. 
, at age 21, £415 per annum, rising to £625 


, stati experience and qualifications, 
Pi ating age, ~ Huating: 


.. within 10 days, to Group Secretary, 
Chertsey 


ton,” Guildford : , Surrey. £8747 





TENDERS 


COMMISSIONERS FOR THE PORT 
OF CALCUTTA 


CHIEF MECHANICAL ENGINEER'S 
DEPARTMENT 


INVITATION TO TENDER 


TENDERS are invited from experienced firms 
for the CONSTRUCTION, SUPPLY and DE- 
LIVERY AFLOAT at the Port of Calcutta in 
accordance with the Specification, the Contract 
Drawings and the Conditions of Contract complete 
in all respects for the service intended of : 

ONE TWIN SCREW STEAM 30 TONS 
CRANE VESSEL 

so as to reach the Chief Mechanical Engineer, 
Calcutta Port Commissioners, 8, Garden Reach 
Road, Kidderpore, Calcutta, 23, not later than 
1700 hours L.S.T. on the 29th day of April, 1960, 
and the Consulting Engineers not later than 11.30 
hours G.M.T. on the same day. 

Principal particulars of the vessel and crane are 
as follows : 

Length overall, 156ft. 6in.; length between r~ 
pendiculars, 150ft.; beam moulded, 43ft.; free- 
board minimum Sft.; dravght aft 9ft. 

Main hoist 30 tons; 60ft. maximum radius ; 
87ft. lift of hook above water level. 

Auxiliary hoist 15 tons ; 82ft. maximum radius ; 
96ft. lift of hook above water level ; lift of each 
hook below water level 35ft. 

Tender Documents may be obtained either from 
the Chief Mechanical Engineer, Calcutta Port 
Commissioners or from the Consulting Engineers, 
Messrs, Rendel, Palmer & Tritton, 125, Victoria Street, 
Westminster, London, S.W.1, on deposit with the 
Treasurer, Calcutta Port Commissioners, 15, Strand 
Road, Calcutta, or with the Consulting a 
of the sum of £1,000 or Rs. 13,333/- as “ 
Money,”” which will be refunded to unsuccessful 
tenderers on the award of the tender being made, 
and in the case of the successful tenderer this amount 
will be adjusted towards the security it. The 
cost of Tender Documents, which will not be refunded 
amounting to £3 or Rs.40/- per copy should be paid 
t her with the Earnest Money. 

enders in sealed envelopes, endorsed on the out- 
side ““ TENDERS FOR NEW 30 TONS CRANE 
VESSEL ” are to be submitted in triplicate of which 
two copies are to be sent to the Chief Mechanical 
Engineer and the remaining copy to the Consulting 
Engineers. 

enders will be opened at the offices of Messrs. 
Rendel, Palmer & Tritton, and the Chief Mechanical 
Engineer shortly after the closing time referred to 
above and any tenderer who wishes to be present 
at the time of opening may do so. 

Quotations from the Tenderers must be firm and 
remain open for a period of 16 weeks from the 
closing date. 

The Calcutta Port Commissioners do not bind 
themselves to accept the lowest or any tender and 
reserve the right to accept or reject any tender 
without assigning any reason. 

S. K. MITRA, 


E8719 Chief Mechanical Engineer. 





COUNTY BOROUGH OF 
SWANSEA 


WATER DEPARTMENT 


TENDER FOR SURPLUS PLANT 


TENDERS are invited for the PURCHASE of 
the following : 

WINGET-PARSONS Model 221 BOOM-TYPE 
TRENCHER, Machine No. TR.221/63. Pur- 
chased August, 1953, now surplus to requirements. 
The machine is powered by Leyland Diesel engine 

and fitted with bucket chain for 24in. wide trench to 
maximum depth of 8ft. 6in. and complete with set of 
side cutters to dig trenches of 36in. width. 

The Machine may be inspected on application to 
T. Price, Esq., M.1.C.E., M.1.W.E., Borough Water 
Engineer and Manager at the undermentioned 
address. 

Tenders in a plain sealed envelope and bearing no 
name or mark to indicate the sender and endorsed 
“ Tender for Trencher,” should be delivered to the 
undersigned on or before 27th February, 1960. 

The Council does not bind itself to accept the 
highest or any tender. 

T. B. BOWEN 

The Guildhall, Town Clerk. 


Swansea. 
26th January, 1960. E8744 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
agaten, W.3, invites TENDERS for the SUPPLY 
of: 

Quantity 

required 

MAIN BAR FRAMES with Frame 30 L.H. 

Clips completely machined on all faces 30 R.H. 
for W.P. and W.G. Locomotives. 

Forms of Tender may be obtained from the above 
address on or after the Sth February, 1960, upon 
payment of a fee of 10s., which is not returnable. 
If payment is made by cheque, it should please be 
made payable to “‘ High Commissioner for India.” 
Tenderers must send their Tenders so as to reach 
this office by 2 p.m. on Thursday, 10th March, 1960. 

Please quote reference No. 59/59.DB/RLY.2. 

E8751 





FYLDE WATER BOARD 


TWO CENTRIFUGAL PUMPS 


TENDERS ars invited for TWO CENTRIFUGAL 
PUMPS each 34 m.g.d. rated capacity—one water 
turbine driven; one driven by variable speed 
electric motor, for Board's Laund Wood Pumping 
Station, Whitewell. 

Further particulars and tender documents can be 
obtained from the Engineer to the Board, Sefton 
Street, pool. 

ene GENS So CuNEENS Gan Cater mn Se Dae, 
1960. E8755 


Feb. 5, 1990 THE ENGINEER 


TENDERS 


URBAN DISTRICT COUNCIL OF 
BRAINTREE AND BOCKING 


CODHAM MILL WATER SCHEME 


TENDERS FOR PUMPING MACHINERY 


The Council are about to purchase ELECTRIC 
PUMPING MACHINERY with STANDBY OIL 
PLANT for the development of a new source of 
water supply, 

The Machinery will consist of : 

CONTRACT No. 2 . 

(a) Duplicate Booster Pumps, each capable of 
pumping 1 m.g. in 16 hours against a head of 
approximately 150ft. 

(b) Duplicate Booster Plant consisting of electric- 
ally driven pumps, each capable of pumping at 
the rate of 20,000 g.p.h. against a head of 
approximately 110ft. 

Booster Pumping Machinery to pump at the 
rate of up to 165,000 g.p.h. into supply under a 
— head not exceeding approximately 


1 : 

An Oil Driven Generator as a standby to run 
an electrically driven set (part of (c) above). 
Duty <p 65,000 g.p.h. 

CONTRA No. 3. 

_ Three Submersible Pumps, each capable of pump- 
ing 1 m.g. in 16 hours against a head of approxi- 
mately 220ft. 

The same Contractor is at liberty to Tender for 
both Contracts Nos. 2 and 3. It is suggested, how- 
ever, that he should make his own arrangements 
and submit the oil-driven generator as a sub- 
contract if he does not manufacture such machinery 
himself. 

Contractors are to apply, in the first instance, 
immediately to HERBERT LAPWORTH PART- 
NERS, 25, Victoria Street, Westminster, S.W.1, 
to be placed on a selected list. 

W. BALSON, 
Town Hall, 


Clerk of the Council. 
Braintree, Essex. E8792 


(d) 





INDIA SUPPLY MISSION 


The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W., Washington 8, D.C., 
United States of America, invites TENDERS for 
the following : 

TENDER ENQUIRY No. SE.139. 

“For the SUPPLY of 2 (Nos.) BOREHOLE 
PUMPS ; 200 g.p.m., against 200ft. hd. Maximum 
diameter of pump to be 7} inches.” 

Specifications, &c., relative to the above, can be 
obtained from the Co-ordination Branch, India 
Store Department, Bromyard Avenue, Acton, W.3, 
at a cost of 14 shillings and 3 pence per Tender, and 
is not refundable. Tenders are to be returned direct 
to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington 8, D.C., United States 
an so as to reach them by 22nd March, 

Specimen copy of the above enquiry can be seen 
at India Store Department, Engineering Branch, 
Bromyard Avenue, Acton, W.3, under the following 
reference : §$.3926/59/NSC/ENG.2. E8766 








EDUCATIONAL 











UNIVERSITY OF EDINBURGH 


POST-GRADUATE SCHOOL OF APPLIED 
DYNAMICS 


A POST-GRADUATE COURSE, leading to the 
Diploma in Applied Dynamics of the University, 
will be given in the Department of Engineering from 
October, 1960, to June, 1961. Lectures will be given 
on mechanical vibration, gyrodynamics and control 
—" Laboratory work will be undertaken 
also. 

Further particulars and application forms may be 
obtained from the Faculty of Science Office, Depart- 
ment of Chemistry, West Mains Road, Edinburgh, 9. 

A student who wishes to be considered for a 
D.S.1.R. Advanced Course Studentship must apply 
to the University as soon as possible. : 

CHARLES H. STEWART, 
Secretary to the University. 

January, 1960. E8761 & 
A.M.1.MECH.E., 
Guarantee Postal 





B.Sc, City and Guilds, etc. 
Courses for al] Exams. and Tech- 


successes. 148-page prospectus free, 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Bll4 & 


EDUCATIONAL 
ADMIRALTY 


ROYAL CORPS OF 
NAVAL CONSTRUCTORS 


SCHOOLS ENTRY 


A competition for entry into the Royal Corps of 
Naval Constructors will be held in July, 1960. 

2. Accepted candidates will be established as 
probationers in the Royal Corps of Naval Con- 
structors and will undergo a two-year course of 
training at the R.N. Engineering College, Manadon, 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich. 

3. Candidates must be aged between 17 years 
6 months and 19 years 6 months, inclusive, at 
Ist September, 1960. 

4. Candidates with the General Certificate of 
Education will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe- 
matics, and Physics taken on the same occasion, 
and at least Ordinary Level passes in English and 
a language other than English. 

5. Candidates with the Scottish Leaving Certifi- 
cate will be required to have Higher grade passes in 
Science (to include Physics), Mathematics, at least 
two additional mathematical subjects (one of which 
must be Dynamics), and at least lower grade passes 
in English and a language other than English. 
Passes to be gained at not more than two sittings of 
the Scottish Leaving Certificate examination. 

6. Candidates with the Northern Ireland Grammar 
School Senior Certificate will be required to have 
passes at Advanced Level in Mathematics (General 
Course, Pure Mathematics, Applied Mathematics) 
and Physics—taken on the same occasion ; and at 
least Ordinary Level passes in English and a language 
other than English. 

7. Applications will be idered from ¢ 
who sit these examinations in 1960. 

8. The work of the R.C.N.C. covers all aspects of 
design, construction and repair to H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 
abroad. 

9. The starting pay of a probationer at age 18 
will be £545. A deduction of £75 is made when 
living in at the R.N. Engineering College, Manadon, 
or at the R.N. College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24 with a starting salary of 
not less than £910 and £940 respectively. omotion 
to Constructor normally takes place at about age 30 
with a salary which may be expected to be not less 
than £1515 rising in nine years to not less than 
£2255. Promotion to higher ranks is by selection. 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch 11(88), Empire Hotel, Bath, quoting refer- 
ence number 6015 to whom final application must 
be submitted by 16th May, 1960. E8783 & 
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SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A LEADING TARIFF COMPANY invites 
applications for position in Electrical Department 
from men aged between 25 and 30. G.C.E. or 
equivalent and a general engineering background, 
conversant with production and planning methods, 
prime movers and power supply 5 able to assess 
effects on production caused by stopp: of mach- 
inery in all types of factories. Suitable training 
given in insurance principles. Based on London, 
but must be prepared to travel. Good prospects. 
Non-contributory pension and other benevolent 
schemes.—Write in confidence to BOX No. E8754, 
“ The Engineer.” A 
A YOUNG MAN about 23 years of age is required 
to fill the vacancy of ASSISTANT TO TECHNICAL 
MANAGER. of an expanding rubber company 
near London. It is intended that the successful 
applicant will eventually succeed the Technical 
Manager. The vacancy will interest men studying 
for G.I.M.E. The post requires a man capable of 
carrying out liaison work with customers and of 
carrying to fruition investigations relating to pro- 
duction problems. Commencing salary, £600 per 
annum, with participation in Staff bonus scheme. 
Reply in confidence—BOX No. E8519, “ The 
Engineer.” A 
CENTRIFUGAL PUMP DESIGNER required 
for South East a. Applicants must be experi- 
enced in modern Pump Practice and High Specific 
Speed Axial and Mixed Flow Designs.—Applicants 
should give details of age, experience and salary 
required to BOX No. E8756, “‘ The Engineer.” A 














apply for trainin 


membership of a professional institution, 


AND TRAVELLING 





TRAIN FOR A CAREER IN TEACHING 
ENGINEERING SUBJECTS 


Persons aged between about 25 and about 45, with good industrial experience, are invited to 


as FULL TIME TEACHERS OF ENGINEERING S 
TECHNICAL COLLEGES AND SCHOOLS. asst thao 


EXCELLENT CAREER PROSPECTS 


NEXT COURSE: SEPTEMBER 1960, TO JUNE 1961 


Applicants should hold suitable qualifications, e.g. a university 
| ’ S : Higher National 
Technological Certificate of the City and Guilds of London Institute. 


NO TUITION FEES 
PERSONAL, MAINTENANCE, DEPENDANTS’ 


For details write immediately, quoting S/36 to either 
The Director, Bolton Training College, Manchester Road, Bolton. 
The Director, Huddersfield Training College, Holly Bank Road, Huddersfield. 
The Principal, Garnet College, 83 New Kent Road, London S.E.1. 


€, associate or graduate 
ertificate, Final or Full 


GRANTS PAYABLE 

















THE ENGINEER Feb. 5, 





SITUATIONS VACANT 


pat acca pu ARE INVITED from ambitious 
to fill the of TECH- 


NICAL ASSISTANT. to the Manager of 
lonton i Machinery Mani near 
ndon. permanent, 
job is offered to the right | person, we hn must 
a sound and commercial 


Possess 
engineering background in 
the , een = full particulars of 
experience and sal lary comueed, to —_ 

Noo EG E171, “The Engineer.” 
CENTRALUBE, LTD., Lubrication E 








1960 
SITUATIONS VACANT 


oeooereee, PHYSICS AND SCIENCE 
ADUATES OR EQUIVALENTS required 
a new appointments involving research, design and 
development work on (1) Dynamic behaviour of 
machine tools and problems associated with auto- 
matic control ; (2) Press working processes, cold 
extrusion and other new techniques for the forming 
of metals; (3) Machining processes ; _intitially 
work will be concerned with the appraisal of new 
machining developments or studies of matiets 
costs on a comprehensive scale ; (4) Mechanical 





require the following Mechanical Me gga “prefer. 
ably qualified, with heavy En and/or sales 
| arto PERSONAL A SISTA t to Chief 
Engi based at Head Office, London. AREA 
ENGINEERS for Scottish and Yorkshire Areas. 
ENGINEERS for London Office, N.18.—Full 
details of age, experience and salary required, in 
confidence to Managing Director. Centralube, Ltd., 
Park Royal Road, London, N.W.10. E8735 A 


CIVIL ENGINEER, aged 25-28, preferably si ngs, 
required by large merchant company with Lon 

Head Office and extensive overseas interests for the 
Engineering Department of their Associated Com- 
pany in the Federation of Malaya. Applicants 
should be Graduate or Associate Members of the 
Institution of Civil Engineers or have academic 
qualifications acceptable to the Institution, which 
the successful candidate would be required to join. 
The Department markets a wide range of engineering 
products and the post requires some experience and 
interest in mechanical engineering. Housing pro- 
vided at nominal rent. Frequent U.K. leave with 
paid p Contributory 
retirement schemes. Remuneration and other 
benefits will * discussed at interview.—BOX No. 
E8752, “‘ The Engineer.’ A 


CIVIL ENGINEER required by Consulting 
Engineers, London office, engaged on large irrigation 
schemes abroad. Candidates up to 30 years of age 
who are University Graduates and/or A.M.LC.E. 
with experience in hydraulics and the design of 
reinforced concrete structures should apply within 
14 days stating experience and salary required to 
BOX No. E2705, “* The Engineer.” A 


CIVIL ENGINEERING CONTRACTORS have 
vacancies in Scotland for SENIOR CIVIL ENGIN- 
EERS with good site experience and ability to take 
charge of works.—Applicants should give full 
details of qualifications and experience and state 
salary expected to BOX 379, Robertson & Scott, 
42, Charlotte Square, Edinburgh. E8732 a 





DESIGN ENGINEERS 


An Engineering firm of repute in the 
Eastern Counties has vacancies for TWO 
EXPERIENCED DESIGN ENGINEERS. 

One, age 25-30, minimum qualifications 
H.N.C. or equivalent. 

One, age 30-36, minimum qualification 
graduateship or Associate Membership of 
Inst. Mechanical Engineers to assume 
responsible Position after acquiring know- 
ledge of Company’s products. 

Candidates must show ability to produce 
sound designs for interesting work involving 
structural as well as mechanical engineering. 
Experience in the design of medium/heavy 
mechanical handling and/or construction 

P an ad 

“Attractive salaries to suitable applicants 
There is a Contributory Pension Scheme 
and good canteen facilities. 

Write in confidence giving full information 
about qualifications, — and salary 
required, quoting A.6084 

WRIGHT ATKINSON, LTD., 
Employment Consultants, 
70, Queen Victoria Street, 

London, E.C.4. 





E8741 Aa 


DESIGNER DRAUGHTSMAN.—Vacancy for 
Draughtsman a 28-35, with National Certificate 
in Mechanical Engineering and works training, also 
design experience in general mechanical engineering 
or in some of the follo : chemical and process 
plant, refrigeration, anical handling plant, 
services, and plant layout. Excellent amenities, 
five day week, three weeks’ holiday, non-contributory 
pension scheme. Commencing salary within the 
range £950-£1100 per annum.—Apply in writing, 
giving full details, to Personnel Manager, Arthur 
Guinness Son and Co. (Park Royal), Ltd., Loose. 
N.W.!0. Ref. DRA/TE. 8724 a 


DRAUGHTSMAN MECHANICAL escent 
required by the British Drug Houses, Ltd. for layout 
and special machine development in their chemical 
laboratories. H.N.C. or equivalent preferred. 
Five-day week, Canteen, Sports Club, Pension and 
— Sharing Schemes.—Apply in writing, stating 

ge and educational attainments to the Staff Manager, 
Geaham Street, City Road, N.1. E8745 a 


ENGINEERING DRAUGHTSMEN 


There are vacancies for Draughtsmen at the 
various Birmingham Works of the West Midlands 
Gas Board. The posts are on the staff of the Divi- 
sional Engineer and offer excellent opportunities 
for gaining experience in a wide field of engineering 


activity. 
One post is within the salary of £733 to 
£927 per annum and chins a ould hold a 


Higher National Certificate in Civil or Structural 
Engineering or equivalent qualification. 

The remaining posts are within the salary range of 
£629 to £709 or £629 to £813 per annum according 
to experience. Candidates for these posts should 
have completed a drawing office apprenticeship or 
have equivalent rience and have reached at 
least Ordinary National Certificate level in Civil, 
Mechanical or Structural ing. 

Pension scheme and attractive conditions of 
service. 

Applications, stating age, qualifications and experi- 
ence, should be per ert to Mr. J. E. Wakeford, 
Divisional General Manager, West os Gas 
Board, Edmund Street, Birmingham, 3 E8770 a 


ENGINEER it tg fod, ired for inspection 
of Cranes and other Lift ackle. Must have 
drawing office experience in in’ design of Cranes and 
hold National Certificate for Mechanical Engineer- 
ing. Relief yA and in specified areas. mmenc- 
ing eT pg a Retirement 


&c—Appl Dept. GENERAL 
RCCIDENT ASSURANCE CORB, LTD. 99, 
Aldwych, tn W.C.2. E8701 A 


ing equipment including’ special machine 
tools, presses, mechanisms, test rigs, Successful 
candidates will be d to take respon- 
sibility for projects from conception to . completion. 
Capacity for creative thinking and initiative are 
important. The conditions of employment are 
attractive and — are excellent prospects for 
advancement. perannuation scheme. Removal 
expenses paid. = full details in confidence to 





the Secretary (R.635), Production Engineering 
Research Association, Melton Mowbray, Leics. 
E8697 a 
EXPERIENCED WORKING PRECISION 
INSTRUMENT MAKER, 30-40, take charge 
small workshop, organise work, &c. Reliability 
and good personal references essential, Haslemere 


district.—Write full details experience, age, salary 
expected—BOX No. E2708, “ Engineer.” A 


HEATING & VENTILATING ENGINEER, 
ex all types ventilating and heating, capable 
taking complete charge of contracts. Good sal 

pension eo and L.V. —— in 


INSTRUMENT MAKER. Electrical and Mech- 
anical required. Applicants should be fully con- 
versant with the maintenance of all -modern industrial 
instruments and capable of making and testing such 
apparatus. P| — ull particulars of 
experience and age ~y Personnel Officer, 
Thames Board Mills Limited, Purfleet, —. 9757 

A 


IRRIGATION ENGINEER, age not less than 30, 
with at least 5 years’ experience in design and/or 
construction of irrigation and reclamation schemes, 
wanted for six months’ service as the Engineer 
Member of a Food and Agricultural Organisation 





SITUATIONS VACANT 


REPRESENTATIVES required on generous com- 
mission basis to introduce world renowned Pipe 
Cutting and Screwii and other oo 
ment.—BOX No. E2707, “ The Engineer.’ 


RESEARCH AND DEVELOPMENT 
ENGINEER 
required 
for work on the 

COMBUSTION OF LIQUID FUELS 

This position offers the successful candidate 
outstanding opportunities to carry out work, 
from fundamental research to commercial 
development, in the field of oil burning, in the 
newly-formed Research t of one of 
the pioneer companies of this Industry. 

Applicants should have a degree in Mechan- 
ical ‘ing or equivalent qualifications. 
Experience either in combustion or aerodynamics 
is desirable but consideration will be given to 
candidates without this ho are 
otherwise suitable. 

The Company operates a contributory super- 
annuation fund and a life assurance scheme. 

Applications, which will be treated in strict 
con aon 8 ye details of age, edu- 
cation, experienee and sal +5, ~ and be 
addressed to BOX No. E857 Engineer.” 


SENIOR DRAUGHTSMAN.—May and Baker, 
Ltd., Di m, Essex, require a Senior Draughts- 
man with experience in the design and layout of 
chemical or similar plant installations. Applicants 
should have technical qualifications to Ordinary 
National Certificate level or higher. Salaries are 
reviewed annually. There is a pension fund and life 
assurance scheme in operation. Excellent canteen 
ny sports facilities. —Apply ay in ence No. 
60. nnel Officer, quoting —« 


SENIOR 
organisation has 


ay ee oe poe known _‘ British 

pueees vacancy for a Senior 
Engineer in Brazil. Applications will only be con- 
sidered from men 35-45 who can offer really 
good experience of maintenance of Refrigeration 
and Factory equipment. ference will be given 
to didates who can also offer experience of build- 





Mission on the Lower Volta, Ghana. Air p 
kit allowance, free bachelor accommodation.— 
Apply, Sir William Halcrow and Partners, Alliance 
House, Caxton Street, London, S.W.1. E8727 a 


JACKSON BROS. (OF 
KNOTTINGLEY), LTD. 


require a DRAUGHTSMAN for work in 
factory on bottle- 


mould design. perience in this class of work 
is desirable, but not essential. Canteen facili- 
ties.—Apply Personnel Officer, Jackson Bros. 
(of Knotti 


y), Ltd., Headlands Lane, Knot- 
tingley, Yorkshire. 


E8484 a 





JUNIOR MECHANICAL ENGINEER OR 
DRAUGHTSMAN with experience in chemical or 
similar “a required now by Arthur Guinness 
Son & Co. (Dublin) Limited, St. James’s Gate, 
Dublin: age limit 26; must have H.N.C. or 
equivalent in engineering, good practical appren- 
ticeship, and at least one year’s drawing office experi- 
ence on process plant and engineering. 
Starting salary in range £640 to £970 p.a., according 
to age and qualifications with annual advances. 
Substantial amenities and excellent Fn ogy for 
progressive man. Reply to Chief Engineer with 
particulars of age, education, training, and experi- 
ence, in that order. Expenses paid if selected for 
interview. E8678 a 





MECHANICAL ENGINEER 


Position of senior responsibility for Engineer 
of Higher National Certificate standard or 
above, and preferably A.M.I.Mech.E. qualifica- 
tion. Age up to 45 years and proved ability to 
direct work of other technicians. 


Our principal products are mobile generating 
plants and associated control gear of advanced 
design. To work on their mec! develop- 
ment we need an Engineer experienced in stress- 
analysis of high-speed rotating machines and in 
structural design of chassis and similar fabrica- 
tions. Successful familiarity with heat transfer 
problems is an associated requirement. 


Applications will receive strictly confidential 
appraisal by Technical Director. 


VERNONS INDUSTRIES LIMITED, 


Kirkby Industrial Estate, 
ERPOOL. 


E8729 a 





PILKINGTON ey A pret md gS have 
a num of vacancies for HAN- 
ICAL DRAUGHTSMAN, DESIONERS and 
MECHANICAL DRAUGHTSMEN. The work 
would include design = of light, a my and 
heavy machines, under the direction of the Chief 
Designer in the Central Seceauinn pe ‘Planning 
Department. 


Minimum qualifications—H.N.C. Good draw- 
ing office experience. 


Assistance with house purchase, recreational and 
canteen facilities, five-day week, superannuation 
scheme. 


Applications should be addressed to enw Staff 
Department, Pilkington Brothers Limited, a 
Street, St. Helens, Lancashire. a 


QUALIFIED CIVIL ENGINEER —— for 
sition of Resident in charge o 
lings and oak in Weet 
ee A BF 


home leave.—. to forward particulars of 
training and by 7th Mi 1960, to 
Norman & Da’ 7, Portland Place, W.1. 

E2710 a 


ing maintenance. For the right man, well educated 

and with the all-round experience required, the 

— are excellent.—Write in strict confidence, 

5 Me age and details of experience to BOX No. 
873 


“ The Engineer.” A 
STEEL WORKS PLANT DESIGNERS 


Openings offering good prospects are avail- 
able for designers of proved ability with experi- 
ence in Heavy Steel Works Plant, Heavy Shears, 
Handling Equipment and Ancillary Gear. 

Applicants should be able to work out 
general designs to meet specifications, discuss 
requirements with customers and supervise 
preparation of detailed assemblies and drawings 
for manufacture. 

In the first instance please give full details of 
age, training and ex 

Write BOX No. E8740, “ The Engineer,” 





STEWARTS AND LLOYDS, LIMITED 


require a 
METHODS ENGINEER 
to take orn, of the Methods Department at 
their TOLLCROSS STEEL FOUNDRY near 
GLASGOW. 


BP age should preferably have worked 
th > eer and plain carbon steel castings, 
in the weight range up to 6 tons, but more 
important is a lent ak ow practical knowledge ge of 
modern steel found: penny 
Written apeltentions, giving full particulars of 
age, education and ee should be sent 
to ce the a pre hea Clyde Tube 
Works, Coatbridge, Lanarkshi 
E8680 a 





TECHNICAL ASSISTANT required for Plant 
Records at Head Office and Stock-taking on Civil 
Engineering Sites throughout Britain.— 
Please send particulars of experience, q 

age, salary required, &c., to Director ‘(Equipment), 
West’s Piling & Construction Co., Ltd., Bath 
Road, Harmondsworth, Middlesex. E2700 a 


Great 





THE MANCHESTER SHIP CANAL 


COMPANY 
applications for the appointment of ASSIST. 
or 
ANT CIVIL ENG and DESIGN 
ENGINEERS on the om. of the 


Chief Scale of salaries 1230"at 3, 
25, ring by annual increments £1250" 


with ‘oOsp 

salaries up to £1720. 
exten wp 80 should be oan eee of 

ivil i or hold 


the Institution of Ci 





equivalent qualifications, and should have 
experience in A Ee ions, construction 
and maintenance vil Engineering beng and 


ioe aul dads cundiiam peda aie 
essential. 


Successful will to become 
guaus afte tampugt Cuilnnen 
experience, should be : oe oe 

Catal House, King Street, Manchester, 2 
cotinine than ties Waletior 1 


E8560 a 


RST-CLASS SENIOR DESIGN 


WANTED, 
TsMan for firm 0 of £ General 
knowledge of 


DRAUGH 
chk nunindad Ga 
with arial rence "0, prarare bea 


for the top-class man BOX rvs 


One Einginess” a 
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SITUATIONS VACANT 


SENIOR ENGINEER gg to take charge of 
building services design teams. Candidates to be 
thoroughly experienced in all aspects of building 
services work, particularly in the design of heating, 
ventilating and electrical services. Minimum quali- 
fication Associate Membership of the Mechanica! 
or es Institutions. The successful candidate 
will be considered for the position of Assocate 
with this firm.—Applications giving . experi- 
ence and salary required to Norman and Dawbarn, 
Architects & g Engineers, 7, Portland Place, 
W.1. E2709 a 


mana MANAGER with knowledge of tube 


stantial salary will be paid to man with necessary 
ym og gem and future na are excellent.— 


ly in confidence to M: Director 
Phoenix Steel Tube. co Ltd., Phoenix Street, 
West Bromwich. E8644 a 


YOUNG MECHANICAL ENGINEER desirous 
of workin, side (not sales) 
required for of an overseas 
Engineering A. om yen i oes details 
of age, education, training, ex! and 
required to Box 33 5286, Frost Sauith 7 Aas. 64, Pins- 
bury Pavement, London, E.C.2. E8774 
YOUNG SALES ENGINEER ye 
Im Continental Machines for We 

I Previous 


justry. 
perience not essential but knowledge of ae 
advantageous.—_BOX No. E2696, “ The Engineer.” 


CHIEF PROCESS 
ENGINEER 


Minimum B.Sc. Chemical Engineering, 
A.M.1.Chem.E., with considerable post- 
degree industrial experience, including 
minimum 4 years in chemical process design 
engineering. Must have held responsible 
position in a process design department, be 
completely familiar with mass and heat 
transfer equipment and be able to evaluate 
equipment design. Responsibilities will 
include the direction and control of the 
Company's process design of complete 
low temperature plants from sales inquiry 
Stage to commissioning. 

Apply : 





Personnei Manager, 
AIR PRODUCTS (GB) LTD., 
49-50, Poland Street, 
London, W.1. 
E8772 a 








CHANCE BROTHERS 
LIMITED 


Glass Manufacturers 


A vacancy has arisen for a 
Graduate Engineer. 

The vacancy is in the Develop- 
ment Department. The Company 
regards the position as one of con- 
siderable importance and the inten- 
tion is to appoint a man who may 
succeed to a leading position in the 
Department. 

Previous experience in the glass 
industry is not essential. 

Applications should be addressed 
to the Secretary, Chance Brothers 
Limited, Smethwick 40, Birming- 
ham. E8777 a 








CHIEF DESIGNER 


Applications are invited for the post of 
Chief Designer in a Structural Engineering 
Company in the Lanarkshire area. The 
post is a senior one and candidates should 
be between 35 and 45 years of age and 
should have a University degree or 
M.L.Struct.E. The Company is engaged in 
the fabrication of medium-type buildings 
and a wide range of experience in the design 
of conventional truss and portal frame 
. structures is necessary. The successful can- 
didate will be required to control « smal! 
team of Designers and be able io take deci- 
sions on his own intitiative. The post is a 
permanent one and carries with it the bene- 
fits of contributory pension scheme and 5-day 
week. A salary in the region of £1200 per 
annum would be considered for a suitable 
candidate-—Please reply, giving complete 
details of education, qualifications, training 
and experience to BOX No, E2703, “ The 
Engineer.”’ A 
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CLERK OF THE 
WORKS 


A major Engineering Company of inter- 
national repute and in the lead in its product 
fields wishes to appoint a Clerk of the Works 
al its largest establishment bordering on the 
Home Counties. The candidate, who should 
be well equalified in this field, must have 
both Civil and General Engineering experi- 
ence as his duties will include the follow up 
of all work carried out by the Works 
Engineering Department, ensuring that 
correct estimates are given and that work 
is completed on schedule. Salary will be 
commensurate with experience, and the 
post offers considerable opportunity for 
promotion. 


Applications with ful! curriculum vitae 
including details of salaries earned may be 
made in strict confidence to Box No. 
3164, clo Charlies Barker & Sons, Ltd., 
Gateway House, 1, Watling Street, London, 
EC4 


E8743 a 


DESIGN 
ENGINEER 


required with experience of Charg- 
ing and Defuelling Equipment, 
Fuel Element handling and shield- 
ing, in connection with Nuclear 
Projects. 

Applicants with an Engineering 
Degree will be preferred, and full 
particulars stating age, qualifica- 
tions and past experience should 
be sent to: 

N.P.E., 
VICKERS-ARMSTRONGS 
(ENGINEERS), LTD., 
Naval Construction Works, 


Barrow-in-Furness, Lancs. 
E8765 A 


PROJECTS 
ENGINEER 
CHEMSTRAND LIMITED 


have a vacant appointment in their works at 
Coleraine. Northern Ireland, for a fully 
qualified MECHANICAL ENGINEER to 
assist in Plant Development and Improve- 
ment Projects under the Engineering Depart- 
ment Superintendent. 

Applicants should be in the 25-35 age 
group and preferably with experience in the 
Chemical or Petroleum Industries. Quali- 
fications in Chemical Engineering would be 
an advantage. 

Generous starting salary, pension and Life 
Assurance Schemes and other big Company 
benefits. Housing is available locally and 
the company pays joining expenses. 

Please apply in confilence to 
THE STAFF PERSONNEL MANAGER, 

CHEMSTRAND, LTD., 
8, WATERLOO PLACE, LONDON, S.W.1, 


quoting Ref. PCE.2. 
E8746 a 








STRUCTURAL 
DRAUGHTSMAN 


Applications are invited for the post of 
Squad Leader in the Drawing Office of a 
Structural Engineering Company in the 
Lanarkshire area. Candidates should be 
between 35 and 45 years of age and should 
have served an apprenticeship in an Engin- 
eering Workshop and had about 15 years’ 
experience. Experience of detailing heavy 
Structural Steelwork is essential. The suc- 
cessful candidate will control a team of 
Draughtsmen. This is a senior post and a 
salary of £900 per annum will be paid to 
the successful applicant. The post is a per- 
manent one and carries with it the benefits 
of contributory pension scheme and 5-day 
week.—Please reply giving complete details 
of education, training and experience to 
BOX No. E2704, *‘ The Engineer.’’ A 

















AIR PRODUCTS (G.B.) LTD. 


A well qualified senior chemical or mech- 
anical engineer is required to head our 


GEORGE WIMPEY & CO., LIMITED 





invite applications for the following appointments in an expanding and progressive department 
engaged in design and planning of Oil Refinery and Chemica! Plants. 


DESIGN ENGINEERS with considerable experience in Oi! Refinery and Chemical Plant design 
and in the preparation of indents, analysis of specifications and quotations for pumps, vessels, 
qualification H.N.C. (Mech.). 





compressors and similar equip i. M 


DRAUGHTSMEN with at Jeast three years’ experience in PLANT LAYOUT and/or PIPING and/ 
or INSTRUMENTS. Minimum qualification O.N.C. (Mech.). 


Permanent appointments ; contributory pension scheme after probationary period ; good office 
accommodation ; canteen facilities. 


Applicat ‘ons, giving age, qualifications and full details of experience, to : 
SPECIAL PROJECTS OFFICE, 
191A, Askew Road, Shepherds Bush, London, W.12. 
E8742 A 





engineering department. 

He will be responsible to the Managing 
Director for all the engineering activity of 
the Company which is engaged in the de- 
sign, manufacture and erection of low tem- 
perature process plant for the chemical, gas 
and steel industries. 

The activities of our well established 
Company are expanding rapidly. This 
vacancy Offers, therefore, outstanding op- 
portunities for the really ambitious execu- 
tive engineer. 


Applications will be treated confidentially 
and should be addressed to : 


Personnel Manager, 


AIR PRODUCTS (G.B.) LTD., 
St. Giles House, 49/50, Poland Street, London, W.1. 


ENGINEERING 
MANAGER 





E8771 A 








CENTRAL 
GENERATING BOARD 





DESIGN AND CONSTRUCTION DEPARTMENT 











Headquarters, London, S.E.1. 


POWER PLANT DESIGN BRANCH 





ASSISTANT ENGINEER required in the Boiler Plant Section 
to join a team engaged in the development of boiler design and in 
the checking and analysis of boiler tenders. Duties will include 
keeping the Board’s boiler specification under continuous review 
in collaboration with other sections of the department. 


Candidates should have a degree in Engineering and/or 
Membership of an appropriate professional Institution, and 
preferably should have experience in a boiler manufacturers’ 
design department. The ability to write reports would be an 
advantage. 

Salary within the scale £1,245—£1,605 p.a. 

Applications, stating age, qualifications, experience, present 
position and salary, to the Personnel Officer, 24/30, Holborn, 
London, E.C.1, by 15th February. Envelopes should be marked 
** Confidential Ref. ENR/25.”’ 


E8759 a 





AIR PRODUCTS (G.B.) LTD. 
INDUSTRIAL GAS DIVISION 


A fully qualified Chemical or Mechanical 
Engineer is required to head this newly estab- 
lished division of the Company. 


He will organise, manage and control the 


GENERAL anise, manage | 
sale, production and distribution of industrial 


gases. Applicants must have extensive experi- 
MANA ER | ence in the sales and distribution of industrial 
gases or chemical products. 


This is a top management position with out- 
standing opportunities for the right man. 





Write to: The Personnel Manager, 

AIR PRODUCTS (GREAT BRITAIN) LTD., 
ST. GILES HOUSE, 

49/50, POLAND STREET, LONDON, W.1. 


E8768 a 














Due to expansion the following positions are available 
to experienced Engineers as follows: 


PROJECT ENGINEER 


(DESIGN) 


For liaison with clients and co-ordination and administration of Specialist design groups working 
on large scale Oi] Refinery and Chemical plant projects. Essential qualifications either 
A.M.LChem.E. or A.M.I.Mech.E 


PROJECT ENGINEER 


(CONSTRUCTION) 
Will be based in London office but must be prepared to visit sites situated throughout the U.K. 
Must have a sound knowledge of the planning and overall arrangement of the erection of Oil 
Refineries, Petrochemical! and similar plants. 


SALARIES UP TO £2,500 p.a. 


Applications, which will be treated in strict confidence, should be addressed to the Managing 
Director, BOX No. E8763, “ The Engineer,’’ giving full details of age, previous experience, &c., 
and should state which position applied for. 

Our own staff have been advised of these vacancies. A 
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T.1. (GROUP SERVICES) 
LIMITED 


(THE SERVICE COMPANY OF THE 
TUBE INVESTMENTS GROUP) 


A number of vacancies are available in the 
Plant Development Department of the 
above company for experienced DESIGN 
ENGINEERS. 

The work of the department includes a 
wide range of plant design, development of 
prototype machines, factory planning, 
progressing installation programmes, etc. 


SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 


Excellent opportunities exist for promo- 
tion. 

Applications are invited from men of 
28-35 years of age, with experience in the 
design of special purpose machines and hav- 
ing as a minimum qualification Higher 
National Certificate or the equivalent. They 
should be sent, giving full details of qualifica- 
tions, experience, present salary, etc., to the 
Personnel Manager, T.I. (Group Services) 
Limited, Rocky Lane, Aston, Birmingham, 6. 


E.11. LEY 2254. 








ING COMPANY Ltd., Lynn 


Road, Leytonstone, London, 


INDUSTRIAL ROOTES GROUP 


LIAISON OFFICER 


The Coil Spring Federation Research 
isation requires an Industrial Liaison 

to strengthen technical relations 
between the research laboratories and 
member firms. He will be required to visit 
member and non-member firms with a view 
to stimulating their interest and increasing 
the membership of the Organisation ; he 
will be based in Central England, the actual 
location to be fixed by mutual arrangement. 


VACANCIES FOR 


DRAUGHTSMAN 


The successful applicant will be required 


TOOL ESTIMATOR 
PHYSICAL LAYOUT 


British Light Steel Pressings Ltd., 
Warple Way, Acton, W.3. SHE 1230 








SENIOR JIG AND 
FIXTURE DESIGN 
DRAUGHTSMAN 


Good rates of pay and canteen facilities, 
pension scheme. Social and sports club. 
Interviewing hours Monday to Friday 


to deal with people of the highest levels of 
industry so that the right personality is a 
most important quality. A knowledge of 
the heat treatment or cold work of high 
tensile materials is desirable. A commenc- 
ing salary up to £1500 per annum will be 
paid according to age and experience. 

sion scheme.—Applications giving age, 
education, qualifications and experience to 
Director of Research, Coil Spring Federa- 
tion Research Organisation. ncaster 























E8703 a E8643 a Street, Sheffield, 3. E8764 A 8.30 a.m.—5 p.m. Apply Secuetary. : 
2 ec aa 
THE ASSOCIATED PORTLAND CEMENT MANUFACTURERS LIMITED | 
VICKERS-ARMSTRONGS 


require several 


SENIOR AND JUNIOR MECHANICAL 
ENGINEERING DRAUGHTSMEN 


for work on plant layout schemes and details at Head Office, Westminster. 
Experience in heavy machinery plant layout and mechanical handling an advantage. Applicants 
with H.N.C. in Mechanical Engineering preferred for Senior Posts. 
The Company offers good salaries and working conditions, pension fund and profit-sharing 
bonus. 
Replies, giving particulars of training and experience, will be treated in full confidence and 
should be sent to the following, marked “ Personal” :— 
The Manager, 
Central Engineering Department, 
Associated Portland Cement Manufacturers Ltd., 
Portland House, Tothill Street, LONDON, S.W.1. 

















(ENGINEERS) LTD. require 
TECHNICAL ENGINEERS 


at their Southampton Office 


for design calculations in connection with the Dounreay Nuclear Submarine Prototype. 
Applicants should hold a University Degree or H.N.C. in Mechanical Engineering. 
Candidates with Marine Engineering experience (seagoing or construction) are 


preferred. 
In addition to the above, 


ARRANGEMENT AND 
DETAIL DRAUGHTSMEN 


are also required. 
Salary will be in accordance with age, qualifications ami experience. 
Applications should be in writing to: 
The Manager, 
VICKERS-ARMSTRONGS (ENGINEERS) LTD., 
Oak Yard, Hazel Road, itchen, Southampton. 








E8725 a 





A leading contracting Company engaged on the design of 
large Oil Refineries and Chemical Plants is seeking the services 


of a 
PROJECT ENGINEER 


who will be responsible for the co-ordination of specialist design 
groups and liaison with clients. 


Applicants, aged about 40, should already be in a similar 
position and hold either A.M.I.Mech.E. or A.M.1.Chem.E. 


Commencing salary up to £2000 p.a. 
with excellent prospects. 


Please write, giving full details in confidence, to BOX No. 
E8645, “‘ The Engineer.” 


A 








MECHANICAL EQUIPMENT ENGINEER 


required by leading contractors to the Chemical and Petroleum 
Industry. 

Applicants should have first-class experience of Pumps, 
Compressors and Reciprocating Machinery of all types and be 
of A.M.I.Mech.E. standard. 


SALARY IN THE REGION OF 


£1,750 P.A. 


Applications, which will be treated in strict confidence, should 
give full details of age and experience &c., to BOX No. E8722, 


““The Engineer.” 











ENGINEERS, DESIGNERS, STRESSMEN 


AIRCRAFT — NUCLEAR — MECHANICAL HAND- 
LING — MINING — RAILWAY — MARINE 
— SPECIALISED MACHINE TOOLS — SERVOS 


ELECTRO-HYDRAULICS LIMITED 


Require men with 
Initiative Creative Ideas Sound Common Sense 
as 

Project Engineers 

Designers 
Draughtsmen 
Laboratory Engineers 

Stressmen 
Trainees 


for interesting design and development work on new products in 
their mechanical engineering and hydraulic control laboratories. 
The following qualifications are taken into account :— 
University Degrees 
H.N.C 


G.C.E. Advanced Level 
Recognised Apprenticeship 
Experience in similar work 


Generous salaries will be paid commensurate with qualifications 
and experience. A contributory pension scheme is operated. 
Sales Engineer 
A technical representative is required for selling solenoid valves 
and associated hydraulic equipment. He must have experience of 
selling this type of product in the London area where he should 
be resident already. 
Application forms from :— 
The Technical Director, 
Electro-Hydraulics Limited, 
Liverpool Road, WARRINGTON. 
MEMBER OF THE OWEN ORGANISATION _ €87604 
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LAING 


MECHANICAL 
DESIGN 
ENGINEERS 


The following vacancies exist in the Laing 
group of Companies. The work is of an interest- 
img nature and concerned with the development 
of new machines and processes connected with 
the Betlding and Civil Engineer Engineering Industries. 


SENIOR DESIGNER 


required with experience in factory layout 
and factory machinery, for THERMALITE 
YTONG LIMITED. The work will involve 
the development of equipment for the pro- 
duction of h lass building components. 
A.M. Mech. qualifications, with experi- 
ence in Mechanical Handling, required. 


SENIOR DESIGNERS 


for the Research and Development Centre of 
John Laing and Son Limited at Boreham 
Wood. Applicants should be of A.I.M. 
Mech.E. standard and have experience in 
the devel t of new and improved types 
of CONTRACTORS’ PLANT. 


ASSISTANTS 


to the above are required of H.N.C. or 
Graduate level, some experience required. 


GRADUATE MECHANICAL 
& CIVIL ENGINEERS 


with Site experience in the operation of 
contractors Plant, for work involving the 
study, performance and development of the 
mechanisation techniques applied within the 
Contracting Industries 











All these posts are permanent and pro- 
gressive. Pension Scheme. 


Applicants should write in the first instance 
to 
Personne! Manager (Ref. M.D.E.!) 
Joho Laing and Son (Holdings) Limited, 
Page Street, N.W.7. 
E8738 a 


TECHNICAL MANAGER 


required for old-established and progressive 
engineering firm of medium size known the 
world over. a 

Products cover high-quality medium- 
heavy to light mechanical! and hydraulic 
machinery in small batches for a t 
variety of p— ye ecamamameel both in 
production and 

An intensive development programme is 
followed which must be maintained and aug- 
mented with suitable instrumentation of 
mechanical, electrical and electronic kinds. 

Qualifications include thorough technical 
knowledge and practical experience of 
engineering, and ability both to control 
design staff and to foster the whole of the 
Firm's technical activities from a broad and 
progressive angle. 

Fullest particulars should be given of 
academic qualifications, practical experi- 
ence, posts held, type of work handled, and 
of contacts with industry and research 
establishments. 

Write, stating age, present earnings and 
when eye: to: 

he Managing Director, 

SAML. DENISON & SON, LIMITED, 
HUNSLET FOUNDRY, 

LEEDS, 1 E8568 a 








BRITISH RAILWAYS RESEARCH 


DEPARTMENT, ENGINEERING DIVISION, 
DERBY 


Vacancy for 


Scientific Officer Grade 2. 


Initially to study problems con- 
nected with dynamics of trains 
shocks to goods in transit, etc. 
Candidates should have good 
degree. Previous experience of re- 
search not essential. Salary range: 
£665 to £985 p.a. (commencing 
salary according to qualifications 
and/or experience). Superannuation 
and certain travel facilities. 
Medical examination. 
Applications stating age, experience, 
etc., to :- 
Director of Research 
(British Railways), 
British Transport Commission, 
222 Marylebone Road, 


LONDON, N.W.1. 
E8714 A 














A.E.R.E. EXTRA MURAL 


HARWELL 


RESEARCH 


A vacancy exists in the INDUSTRIAL COLLABORATION OFFICE for a SCIENTIST or 
PROFESSIONAL ENGINEER to initiate, in collaboration with A.E.R.E. Research Divisions, 
contracts for research and development, particularly within the field of materials and components, 
for reactor systems. The contracts will be with universities, industrial firms, research associations 


and Government departments. 


Experience in handling research and development contract problems would be an advantage 


Applicants for the scientist appointment should have an Honours Degree in Physics or Engineer- 
ing and an Honours Degree in Engineering would be an advantage for the professiona! engineer 


Salary : £1535-£2180 p.a., according to qualifications and experience. 


Housing and superannuation schemes. 


Please send POST CARD for details to Group Recruitment Officer (1517/25), U.K.A.E.A. 
Atomic Energy Research Establishment, Harwell, Berks. 


E8720 a 








Junior Plant Engineers 


Metallurgists 
Chemists and Physicists 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
PRODUCTION GROUP REQUIRE 


JUNIOR PLANT ENGINEERS, METALLURGISTS, 


CHEMISTS, 


AND PHYSICISTS AT 


CAPENHURST WORKS, CHESTER 


CHAPELCROSS WORKS, ANNAN, DUMFRIESSHIRE 
SPRINGFIELDS WORKS, SALWICK, PRESTON, LANCS., AND 
WINDSCALE & CALDER WORKS, SEASCALE, CUMBERLAND 


ANOTHER OPPORTUNITY 
IN 
IRON AND STEEL 


BISRA 
ENGINEERS 


AND 


PHYSICISTS 


are required by the Plant Engineering and 
Energy Division for research on Steelworks 
Plant. 


The positions to be filled provide interest- 
ing and varied work, and call for a capacity 
for original thought coupled with enthusiasm 
and drive to encourage the application of 
research results in iron and steel works. 


Candidates should be Graduates or 
Corporate Members of an appropriate 
Institution. Experience in the steel industry 
is not essential, but some experience in a 
heavy engineering industry is an additional 
advantage. 


The Division’s headquarters are at the 
London Laboratories in Battersea, but the 
research staff make frequent visits to works 
and the Association’s other Laboratories. 


Applications are invited for the following 
positions :— 


(1) An Electrical Engineer to lead a team 
working on problems of automatic con- 
trol of heavy electrically or hydraulically 
driven plant. The applicant should have 
a good knowledge of servomechanism 
theory and some experience of using 
harmonic response equipment or 
analogue simulators. Experience with 
heavy electrical plant is preferred. 
Starting salary in the range £1075 to 
£1425 or higher for a particularly WEY 
candidate. (Quote reference “ E.E.2. 


An Electrical Engineer for work on 
automatic control of heavy plant. An 
interest in servomechanisms and some 
experience in this field is essential. 
Starting salary up to £1000. (Quote 
reference “ E.E.3.’") 


Two research workers for the investiga- 
tion of problems connected with the use 
of energy in steelworks processes. 
Qualifications in mechanical or chemical 
engineering would be suitable, or quali- 
fications in physics or electrical engineer- 
ing with an interest in heating problems. 
Experience in any of the following would 
be an advantage : fluidised beds, induc- 
tion heating, temperature measurement, 
heat transfer mechanisms, combustion 
processes, or thermal properties of 
materials. Starting salary up to £1050, 
but one post might qualify for a higher 
salary for a Particularly: Suitable candi- 
date. (Quote reference “* E.N.4."") 


A Civil or Mechanical Engineer with 
experience in stress measurement or 
steel structures, to work on the recording 
of stresses in cranes and steelworks 
buildings with a view to improved design 
methods. cueing 6 1 up to £1050. 
(Quote reference * ) 


Applications should be made in writing, 
quoting the appropriate reference number, 
to the Personnel Officer, The British Iron and 
Steel Research Association, 11, Park Lane, 
London, W.1. 


E8778 a 








BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


The Group is responsible for the operation of reactor stations at Calder and ae ee the prototype Advanced Gas Cooled 
Reactor and chemical processing plants at Windscale, the fuel element production plants at meee and the gaseous diffusion 
lant at Capenhurst. The Works processes are controlled by Engineers and ‘Scientists witha of industrial experience. 
The work includes production control, labour management, critical examination of costs in relation to chemical and physical 
piant operation. In each Works there is a large Engineering Branch responsible for plant and instrument maintenance and 


workshop organisation. 


These appointments are in an introductory grade with duties designed to give varied experience in aspects of works operation 
with a view to promotion to managerial status and possible advancement to more senior staff. 


3 are required to have an Honours Degree in Engineering, with apprenticeship or experience, a diploma 
of t . or Graduate Membership of a Senior Engineering Institution. Consideration will be given to candidates who 


are nearing completion of qualifications for graduateship. 
Admissi t tribut si 
Chemists and Physicists must have an Honours Degree in Chemistry, Physics Metallurgy, Engineering or Chemical a a as tne irons ome ee 
Engineering, or equivalent. scheme after qualifying period. 
Apply in confidence to the Technical 
Commencing salary according to age within scale — {595 (at age 20) to £1,025 Adviser, British Constructional Steelwork 
Association, Artillery House, Artillery Row, 
Consstbatery Supesnnanaticn. Staff Housing Scheme. London, S.W.1, giving fullest details with 
Send postcard to the Works Secretary at the location of your first preference quoting reference P,126/ 1. 


Applications are invited for appointments 
to the DEVELOPMENT STAFF and to 
the BRIDGE DEPARTMENT. 


Candidates should be young men with 
some experience in the design and detailing 
of steel frame buildings with knowledge of 
B.S.449 or with experience in the design of 
steel bridges with knowledge of B.S.153. 
Five-day week and luncheon vouchers. 


salary required. 
E8675 a 
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BUILDING 
SURVEYOR/ESTIMATOR 


required by 


W. H. ALLEN SONS & CO., LTD., 
BEDFORD 


The successful applicant will be respons- 
ible to the Works Engineer for the introduc- 
tion and, later, operation and financial 
administration of a Progressive Building 
Maintenance Scheme. 


Age should be between 25-35 years and 
xT should include, for preference, 
A.R.LC.S. 


The Company has an excellent Pension 
and Life Assurance Scheme in operation and 
offers good working conditions and welfare 
amenities. Assistance will be given towards 
moving expenses. 


A client in the London area manufactur- 
ing and marketing a wide range of products 
based mainly on oils, resins, rosins, bitumens, 
pitches, rubbers and polymers, requires : 


A WORKS MANAGER 


who would be answerable to the Works 
Director and must be able to act for him in 
his absence. Must be a man of very strong 
character, good on human relations, and 
with technical background. A qualification 
in industrial management or from a tech- 
nical institute would be valuable but not 
essential. 


Age range 33-40. Six months on probation 
at £1500; thereafter not less than £2000. 


Apply in confidence, quoting reference 


Applications, in writing, stating details of AIM. to 
past experience and present salary, should be siaitiees , 
forwarded to the 


PERSONNEL MANAGER, 
(quoting reference No. 1602/C9). 


THE P.E. GROUP, 
12, Grosvenor Place, 
London, S.W.1. 


E2701 a 


E8734 A 





Leading Midland Machine Tool 
Company have a vacancy for a 


SALESMAN 


to specialise in the sale of high 


ELECTRICAL ENGINEER 


years of age is required 


A knowledge of e' 


grade heavy machine tools. Good and the candidate should possess a degree 
engineering training essential. or VNC. in cleceries! engineering 
Knowledge of steel industry an TECHNICAL ASSISTANTS 
asset. Responsibilities include 


travelling the whole of the country 
and occasionally abroad. A car 
will be provided and there is an 
attractive pension scheme. Good 
basic salary and commission.— 


electrical background and H.N.C. 
Candidates should 


industry. 


good commencing salaries are offered. 


BRITISH OXYGEN GASES, LTD. 


An Electrical Engineer between 25 and 30 
for interesting 
development work in connection with power 
units and control _ for inert gas welding. 

ectronics is an advantage, 


Technical Assistants are also required in 
the age range 25-30. They should have an 
m 
electrical a would be preferred. 

ave a knowledge of 
electronics or development experience in 


There are good future prospects and very 






Applications, giving full details of 
past experience together with age 
and salary expected to BOX No. 
E8736, “* The Engineer.” 


a reply stating full particulars to 
E PERSONNEL MANAGER, 
SPENCER HOUSE, 
ST. JAMES’S PLACE, 
LONDON, S.W.!. 
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SINCE! 
ENGINEERS 


are required, with experience in the design and the associated calculations of Condensing, 
Feed Heating and De-aerating Plants for Land service Power Stations. 

Applicants should have a University Degree or equivalent qualification, with specialised 
experience in Heat Transfer. 

Salaries offered will be appropriate to experience and responsibility, and there is a contributory 
Pension and Life Assurance Scheme in operation. 

Barrow in Furness is pleasantly situated on the coast adjacent to the Lake District. The 
Company has a well-appointed Sports Club and Grounds, with comprehensive recreational 
facilities, both social and sporting. An illustrated guide to the town and surroundings can be sent 
on request. 

All applications should be addressed to the 


ENGINEERING TECHNICAL MANAGER, 
VICKERS-ARMSTRONGS (ENGINEERS), LIMITED, 


Naval Construction Works, Barrow in Furness, Lancashire. 
E8654 a 


phe bore PRESSURE VESSEL = = 


Feseee eee 222 


This position requires knowledge of the British and American Codes and 
experience in design of pressure vessels such as refinery fractionating towers 
and/or boiler steam drums and Higher National Certificate with knowledge of 
strength of materials, welding, etc., and experience in a fabricator’s shop or 
design office on such items will all be advantageous, but ability and experience in 
any other similar lines will be useful and will be given full consideration. 


This position is permanent and offers a well-paid career with scope for 
advancement in a Company whose reputation is well known in the Petroleum 
and Petro-Chemical industries, supported by good working conditions, yearly 
salary review, generous sickness benefits, free luncheon vouchers, contributory 
pension scheme, free life insurance benefits, generous overtime payments and 
five-day week. 


Please write, giving details of experience and qualifications, to Personnel 
Manager : 


KELLOGG INTERNATIONAL CORPORATION 


7-10 CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.1, quoting reference |54/G 
E8716 4 
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DESIGN ENGINEER 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE. 


To be responsible for design and development of a wide range of light mechanical equipment 
with a bias towards precision instrumentation. 

Applicants should be Corporate Members of the Institution of Mechanical Engineers or have 
equivalent qualifications. They should have had several years’ design office experience. A sound 
knowledge of elementary physics would be an advantage. 

SALARY : 

Within the range £860-£1825, according to age, qualifications and experience. 

Contributory Superannuation Scheme. A house, or substantial assistance with house purchase, 
will become available for married officers living beyond daily travelling distance. 

POSTCARDS for application forms to the Senior Recruitment Officer at above address. 
Please quote ref. 2533/25. 

E8739 a 











POWER RECTIFIER DESIGN 


Due to expanding business, a large electrical manufacturing 
firm in the Midlands requires ASSISTANT DESIGN ENGIN- 
EERS for rectifier work. Previous rectifier experience not necessary 
but applicants should have degree (electrical) or equivalent, and 
some practical training. Work involves mercury arc and semi- 
conductor rectifiers and application engineering of all kinds, with 
scope for wide experience and interest ; good salary and pros- 
pects. Pleasant residential area ; ample housing ; educational 
facilities excellent. 


Apply with full particulars —BOX No. E8509, “‘ The Engineer.” 
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UMITEO 

The following engineering vacancies are pete available at the Avonmouth 
Works and in Group Departments on the Avonmouth Site : 

AVONMOUTH WORKS 

Assistant Area Engineer 

Duties involve controlling work done by tradesmen and labourers on zinc 
blast furnace and associated plant, including provision of spares, operation of 
bonus schemes, and general supervision of engineering maintenance work. 
An apprenticeship, preferably in heavy engineering, call professional qualifi- 
cation or degree in Mechanical Engineering essential. Previous experience 
in a supervisory capacity in heavy chemical or metallurgical industry is 
desirable. Age limits 23-35. Ref. TE/ENG/70 

CHIEF ENGINEER 


Assistants 

Opportunities to train for future engineering posts of responsibility exist 
for two young men with a university degree or Higher National Certificate 
in Mechanical or Chemical Engineering. Mobility is important since the 
persons appointed may be required to work for indefinite periods at any of 
the seven Works Sites. Ref, TE/ENG/71 
Group Mechanical 

One of a team of design engineers who are collectively responsible for the 
detail design work arising out of capital expenditure projects at any of the 
Corporation’s Works and for following the projects through to their com- 
pletion, including procurement and construction. A university degree or 
professional qualifications in Mechanical Engineering will be required, together 
with sound design experience—preferably in heavy engineering. Ref. TE/ENG/72 


Draughtsmen 

For the development of schemes and detailing of equipment to guide invita- 
tions to tender and the manufacture of plant. At least five years’ experience— 
preferably in heavy engineering—is required and preference will be given to 
candidates holding N.C. or H.N.C. in Mechanical Engineering. 


Ref. TE/ENG/73 
IMPERIAL SMELTING PROCESSES L 


Design Engineer 

A qualified engineer, preferably with a first class honours degree and sound 
experience, including design in the —— se of engineering, is sought. 
Duties are to participate in the ine eae pment of blast furnaces and 
ancillary plant for the Imperial Smelting Pr , and in this instance, fluency 
in both written and spoken German is very desirable. Ref. TE/ENG/74 


Applications, goatee ~ Rem ge 9 ae f particular 
interest and gi me Ref details of qualifications and 
experience shou 


races iia 
IMPERIAL SMELTING CORPORATION LIMITED, 


St. Andrew’s Road, Avonmouth, Bristol, 
E8650 a 
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THE CALTEX ORGANISATION 


AN ELECTRICAL ENGINEER 


for service both in London and overseas 
to perform electrical design work for oil 
refineries and associated facilities. 

| requirements are : 

(a) Degree in Electrical Engineering. 

(b) Postgraduate apprenticeship with a 

large electrical industrial organisation 

() A.M.1.E.E. 

Candidates should also have had approxi- 
mately four years’ experience as a Design 
Engineer responsible for the electrical! aspects 
of power generation, distribution and indus- 
trial utilisation on systems up to and includ- 


yp SF age group 28-32 years. Com- 

mencing salary would be dependent upon 
qualifications and experience. For Foreign 
Service additional living allowances are 
paid and free medica! attention, air-con- 
ditioned accommodation provided, plus an 
initial kit allowance and attractive Vacation 
and Benefit Plans. 

Apply in writing quoting ““ ETS "* with full 
particulars of qualifications and experience 
to Caltex Services Limited, Caltex House, 
Knightsbridge Green, London S.W.1. 

E8790 a 








K & L STEELFOUNDERS 
AND ENGINEERS LIMITED 


Member of the 600 Group 


DESIGN ENGINEERS are offered pro- 
gressive positions in the Technical Division 
undertaking the design and development of 
* JONES ”’ Mobile Cranes. 


Applicants should have a sound engineer- 
ing background with good technical qualifi- 
cations and practical experience in the design 
of heavy mechanical equipment preferably 
mobile cranes 


Salary will be commensurate with ability 
and qualifications and we have a group pen- 
sion and life assurance scheme. In appro- 
priate cases some assistance with housing 
can be offered 


Applications will be treated in confidence 
by the Personnel Director at Letchworth, 


Herts. 
E8793 A 








NUCLEAR 
ENGINEERING 


SENIOR DESIGN ENGINEER required 
to lead a small team engaged in the design 
of novel steam generator and heat exchanger 
equipment, associated with advanced types 
of nuclear reactors and other novel plant in 
the steam power and propulsion field. 
Applicants should hold a mechanical or 
chemical engineering degree and should 
have had previous experience in al! aspects 
of heat exchanger design, and of plant 
operating at high pressure 


Commencing salary in range £1200- 
£1450 per annum, according to experience 
Contributory Pension Scheme. 


Applications should be made in writing, 
giving details of age, qualifications and 
experience, to : 

Staff Manager, 
FOSTER WHEELER LIMITED, 
3, Ixworth Place, 


LONDON, S.W.3 
E8789 a 














| SITUATIONS WANTED 





CHARTERED MECHANICAL AND ELEC- 

TRICAL, energetic 55, interested in U.K. post where 
wide experience home and overseas can be used. 
Willing travel occasionally. Minimum £2000.— 
BOX No. E2711, “ The Engineer.” u 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Rem: , Led., 25-28, Buckingham Gate, S.W.1!, 
or ViCtoria 6621 (12 lines). EiSS o 


DIRECTORSHIPS, salary and share profits of 
growing light Eng. Co. (Ltd.), South Coast with 
valuable contacts, offered to one or two working 
Engineers, by retiring Director. Total required, 
about £6/£7000 for expansion.—BOX No. E2702, 
“The Engineer.” 0 


CAPITAL AVAILABLE IMMEDIATELY to 
purchase small general Engineering business in the 
southern half of England, but preferably in the 
Metropolitan or surrounding area. Management 
can remain if desired and continuity of operation 
assured.—BOX No. E8781, “ The Engineer.” o 


BUSINESSES & PREMISES 


GRAVESEND, KENT. 35,000 sq. ft. Heavy 
engineering Factory comprising two lofty single- 
stotey workshop buildings with a headroom of over 
30ft. Two-storey office block. Large open site 
with 16,000 sq. ft. wharf fronting river Thames 
Freehold £57,000.—CHAMBERLAIN & WIL. 
LOWS, 23, Moorgate; E.C.2. (MET. 8001). E8758 L 


A MULTI-STOREY FACTORY required for 
investment purposes by private purchaser. The 
property must possess the following features : 
i, “ Industrial ” zoning. 2. Freehold. 3. Good class 
tenants. 4. 10 per cent yield. Agents and Owners 
are invited to send details in confidence to pur- 
chaser’s agents. CHAMBERLAIN & WILLOWS, 
23, Moorgate, E.C.2. (MET 8001). E8784 1. 





FOR HIRE 











LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 


S.W.1. E103 x 


FORK LIFT TRUCKS 
FOR HIRE 





Capacities 2000 Ib-18,000 Ib. 
Contact your nearest Depot : 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 

(Shepherds Bush 2070) 

And at Stanningley (Nr. Leeds) . Kingsbury 

(Nr. Tamworth) . Manchester . Glasgow 

Swansea Newcastle . Belfast . S id 
Southampton . Bath 

E200 xk 








PATENTS 











THE PROPRIETOR of British Patent No. 
762447, entitled “A TUBE COUPLING,” offers 
same for license or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern & Carlberg, 14 E. Jackson Blvd., Chicago 4, 
Tilinois, U.S.A. E8659 


PATENT NO. 744641.—“ IMPROVEMENTS 
IN PACKINGS FOR PISTONS, PLUNGERS OR 
PISTON RODS IN CYLINDERS OF HYDRAUD- 
LICALLY OPERATED DEVICES.” The Pro- 
prietors of Patent No. 744641 desire to enter into 
arrangements by way of licence or otherwise on 
reasonable terms to ensure its full development and 
commercial working in this country.—Address 
enquiries to: W. P. Thompson & Co., Chartered 
Patent & Trade Mark Agents, 12, Church Street, 
Liverpool, 1. E8775 


THE PROPRIETOR of British Patent No. 799,679 
entitled “ IMPROVEMENTS IN OR RELATING 
TO WATER HEATERS” offers same for sale. 
The designs are of an oil-burning water heater. 
Also available, alternative hearths permitting a 
range of products and choice of fuels with same 
boiler unit.—Inquiries to Hedges & Son, The 
Market Place, Wallingford, Berkshire. E2706 





AGENCIES 











AGENT/AGENTS required in South Wales and 
the South West England areas to foster the sale of 
E.0.T. Cranes and other Mechanical Handling 
appliances for well known manufacturers. Ful 
particulars.—-BOX No. E8776, “ The Engineer.” p 





SUB-CONTRACTING 











KELLERING AND CAM vtec 5 acit 
up to 8ft. by 6ft. or 6ft. diameter.— MYTA GE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
ao. Yorkshire (Telephone: Knottingley 

43/4). E116 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E125 mw 


MOBILE LIFTING SERVICES.—Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 3235. E167 mw 


WELL-KNOWN COMPANY’S SOUTHERN 
SERVICE WORKS ideally situated in N.W. 
precincts of London whilst mainly engaged in heavy 
engineering and mechanical handling equipment, 
has capacity available for assembly and supply = 
component parts, &c.—Write BOX No. £268 


‘The Engineer.” ~ 





FOR SALE 














BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 

ALL STEEL CONSTRUCTION 
CONVEYORS 

(ENGLAND) LTD., 
BELVEDERE, KENT 

Ring ERITH 4223 

E170 @oG 











FOR SALE 


BESCO Geared Motor Driven Guillotine. all-stee! 
construction, capacity 48in. by 16 S.W.G., motor- 
ised for 380/420/3/50, with automatic sheet hold- 
down and all gauges. 

SEDGWICK Motorised Press Brake, capacity mild 
steel 6ft. by 3/16in., motorised for 440/3/50, 
bed 76in. by 4}in., depth of gap !Sin., width 
between side frames 41in., stroke 3in. 

RHODES No. 21 size, Inclinable Power Press, 
motorised for 420/3/50, pressure exerted 30 ton, 
stroke 34in., bed 28in. by 18tin., hole in bed 
l6in. by 12in., with automatic safety guard, 
weight approximately 47 cwt. 

QUICKWORK No. 321, Motorised Rotary Shear- 
ing Machine, with circle cutting attachment, 
arranged motor drive for 400/440/3/50, capacity 
mild steel 14 S.W.G., cuts circles from 6in. to 
60in. diameter, hand feed contro! lever enables 
operator to cut intricate shapes by hand, weight 
approximately 18 cwt. 

NEW BROOM & WADE Motor-Driven Air Com- 
pressor Unit, comprising type NK vertical single 
cylinder air cooled compressor fitted with inlet 
air filter and air governor, capacity 3 c.f.m. 
delivered at 100 Ib. p.s.i. pressure, motorised for 
380/420/3/50 cycles supply 

WESTON Model 400/ 100, Double-Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 64in., 
size of bed 21jin. by 18in., weight approximately 

tons. 

NEW BESCO Motorised Geared Angle Bending 
Machine, undercrank type, arranged motor drive 
for 400/3/50, complete with top and bottom 90 deg. 
vee-forming tools, capacity mild steel Sft. by 
14 S.W.G., length of tools 61jin., stroke of top 
beam 24in., maximum daylight bed to top beam 
84in., number of strokes per minute 21, weight 
approximately 52 cwt. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W 
Telephone : EUSton 4681-3771. 


LANSDOWNE HOUSE. ai, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. 
E207 c 





HYDRAULIC PRESSES 
FOR ALL DUTIES 


Our Current Stock includes the following : 

5340 ton Up-Stroking PRESS, 8ft. by S5ft., 
Pump Unit. 

3000 ton Down-Stroke PRESS, 10ft. 6im. by 8ft. _ 

2000 ton Multi-Daylight PRESS, platens 6ft. by 4ft 

475 ton FLANGING PRESS, table 10ft. dia. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
ON, S.E.18. 
Telephone : WOOIwich 7611/6. 


with 


E8383 Gc 





FOR SALE 
NEWALL TYPE LA 10in. by 48in 
HEAVY DUTY HYDRAULIC 
PLAIN GRINDING MACHINES 
Max. wheel dia. 36in. by 10in. wide 


F, J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681 and 3771. 





BLISS 1,000-ton POWER PRESS, Model 804 
single crank, oS action, straight side, stroke 
20in., bed 47in 604in., speed 5 strokes per 
— 60 h.p. motor drive with mechanical friction 
clutch. 


THO* W. WARD LTD. 


ALBION WORKS . - - SHEFFIELD 
*Phone : 26311. ‘Grams : “* Forward.” 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 


Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 73ft. din. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 


FRED ware og ea 


LTo., 
RD, GLOS. Elsi a 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. Gin., 7ft. and 6ft. in dia., 100/ 
150 Ib! w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., ers 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. 

300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids ; 1945; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6); 20-ton King, 42ft. 3in. 
span, 400/3/50 ; fe ton Booth, 37ft. span, 400/3/50; 
15-ton Morris, 35ft. span, hand-operated ; 
10-ton Morris, 48ft. span, 36ft. lift ; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50 ; 10-ton 
Vaughan, 21ft. span, 44ft. lift; Wharton 74-ton, 
25ft. span, 400/3/50 ; 5-ton Henderson, 24ft. 7in 
span, 1946; 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton Royce, 2-motor crab, 440/3/50 ; 
5-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 

‘ >. (3); 3-ton Adamson, 48ft. span, 

2-ton Adamson, 34ft. span, 400/3/50 

2-ton Morris, 18ft. span ; 2-ton Vaughan, 

27ft. 6in. span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 5-ton Wilson, electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 
Sheldon, SOft. jib. 


LOCOS.—Fowler diesel, 
Ruston 80/88 h.p. diesel ; 
(two oil-fired, one coal), Peckett, 
12in., 1941; also 3 miles track, 24in. 
Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; S000ft., 8in. seamless ; 
1000ft., 12in. seamless ; S00ft., I14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 500ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangue 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. 
by din.; Berry Bending Rolls, 7ft. by in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, ISft. by 3ft. table ; Herbert Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40 kVA. Sciaky Spot Welding 
Machine ; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke, up to 8in. capacity. 


100 


150 h.p. (2); Barclay & 
Bagnall 14in. by 22in. 
steam, 7in. by 
gauge, 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
’Phone : Coleford 2271/2. 


500 


ELECTRIC OVERHEAD TRAVELLING CRANES 
MODERN DESIGN HEAVY DUTY TYPE 
CAB CONTROL, SUPPLY 400/440-3-50 


5-ton capacity, 55ft. 3in. span, by CRAVEN 
BR Hoisting jd A M., cross travel 
100 f.p.m., long. 100 f.p.m. Lift 
25ft. frwo AVAILABLE) 
5-ton capacity, 47ft. lin. span, by CRAV 
BROS. Hoisting 60 f.p.m., jm te 
100 f.p.m., 
25ft. 
S-ton capacity, 48ft. span, by ANDER- 
corel 100 fer: oe 50 Romy ae 
trave ong. travel 300" f. 
Lift 26ft. (Iwo AVAILABLE. a 
5-ton capacity, 58ft. 3in., by SIR ae 
ARROL. Hoisting 35 f.p.m., cross Sent 
100 f.p.m., 
32ft. 6in. 
GEORGE COHEN 
SONS AND CO. LTD. 
600, Wood Lane, London, W.12. 
Tel.: Shepherds Bush 2070. 


E205 Gc 


E106 o 








long. travel 100 f.ip.m. Lift 


long. travel 250 f.p.m. Lift 














THE ENGINEER Feb. 5, 1960 
AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS | 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 


VALUATION & SALE 
f 


0 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


119 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 
AND CO 
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SALE & VALUATION 
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AUCTIONEERS & VALUERS 
| 
| By Order of Edward Cockey & Sons, Ltd., 


| Who are — from business. 
OME, SOMERSET 


STRUCTURAL ENGINEERING 
AND FOUNDRY PLANT 


Wood Patternmaking Plant, poco. Slotting A 
Sawing Machines, GRANOR 12in. by 16ft. AL 

GEARED SS. & S.C. LATHE, Centre en. 
Radial & Pillar Drills, Radial Girder & Plate Drills, 
KITCHEN & WADE 7ft. ELECTRIC RADIAL 
DRILL, Horizontal Planers, Vertical Borers, 
Universal 3in. All-geared Horizontal Borer, Cupola 
Plant, Sand Slinging & ixer Units, 200 TONS 
CAST IRON MOULDING BOXES, Foundry 
Skips & Ladles, Electric Blocks & Tackle, Plate 
Bending Rolls, Punching & Shearing Machines, 
Arc Welders, RHODES 6ft. by 4in. GUILLOTINE 
SHEARING MACHINE, Small Tools, Electric & 
Air Tools, 40 tons Rivets & Bolts, Steel & C.1. 
Scrap, Scotch Derrick Cranes, Electric Hoist Blocks, 
JONES “ SUPER 40” DIESEL MOBILE CRANE, 
Ford Tractor, Lister Truck, Motor Vehicles, &c 


[_copold Farmer & Sons 
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AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 








will sell the above BY AUCTION on the INDUSTRIAL PROPERTIES WORKS 
3, A reet, London, _GARSTON WORKS, FROME, FACTORY INVESTMENTS PLANT & MACHINERY 
, ee aod folowing day 0 it arm nach a9 MORTGAGES ARRANGED 
oN\vohee On View Two ays Prior, , 
TEMple Bar 7471 Goan leak toamenes Mae ee = 46, GRESHAM STREET, 73, Chancery Lane, London, 


Auctioneers and Valuers, 
London, E.C.2 


46, Gresham Street, 
MONarch 3422 (8 lines). 
88767 J 


KNIGHT, FRANK 





Tel.: 


LONDON, E.C.2. 
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Sites, London 


W.C.2. 
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Established 1807 


FULLER, HORSEY 
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IN THE SALE & VALUATION By Order of the Secretary of State for War 
T GOVE NT SURPL S 
SALE & VALUATION OF on a 
SALES ; N 
OF FACTORIES ee ee 
Main Location Auctioneers 
WORKS and MANUFACTORIES | PLANT AND MACHINERY || Ferman 10 Misch aoce store, Old Dalby, Lats. Gale (Dept Lt, “Nowmnan 
including :— at Melton Mowbray.) Street, Melton Mowbray, 
ENGINEERING PLANT Tel. 30 
HI Y Lom noe and ae — Be re precision; mln ag 
and MACHINER 20, Hanover Square, W.1. weaee sal wenn peaks mk Genin oes: leat Goon 
— = lapping machines ; wet — ; Le pee borers ; forges and 
10, LLOYD’S AVENUE Telephone : MAYfair 3771 rN FM Ce ER 
— pe mag pt 8 — and —— ; a and eg iron 
LONDON, E.C.3. (Factory Department : Ext. 17) aus + eae cauieg tools | pone ee ; pare on mod og eee tue 
T elephone - ROYAL 4861 ments ; voltmeters ; photographic and cine spares, etc. 
Feb 18 Miscell . MOA. S De SSELL, BALDWIN 
Batabtiched 1898 ipo Psst ye i Rotherwas, i: 4a ~ % S & BRIGHT LTD. g — 
fe me r 
H d 
JOHN FOORD |WHEATLEY KIRK oe 
February 25 nme and miscel- ™M.O.A. nose Ee gy ee et gg 
janeous stores. whouse, ur Tr. . t ) nm 
& COMPANY (; 0 Kilmarnock, Ayrshire. Buildings. raham Street, 
PRICE & CO. BL 
VALUERS AND eee. Nah 12 Mie ol nd MOA. ra Bes 4., NORRIS & 30% 
M. S&S. CHEAVIN, F.A.I. heshi ‘ ch tT, 
ASSESSORS G. E. GIBBS, F.A.L.P.A. ham art Chen Chole leckiniene 83754 ) 
chester, 8. 
March 8 Machine tools and M.O.A. Storage Depot, eu ee. nonery 
OF WORKS, FACTORIES| SURVEYORS, VALUERS se SE er eee 
venue, ion, 
ENGINEERING PLANT/|and AUCTIONEERS of (Tel.: Royal 4861.) 
March 15 Miscellaneous stores. Central Ordnance Depot, SIMMONS & SONS 
AND MACHINERY FACTORIES, PLANT and vob eras Road, Reading “perks. 
el.: ) 
MACHINERY March 15-18 Vehicles, earth mov- M.O.A. S Depo 
56, VICTORIA STREET, in and iting equip-Radington, Nowa HANSON "Dept. 
LONDON, S.W.1. Gate, Nottingham. 
FIRE LOSS ASSESSORS Application for catalogues, available 14 days prior to date of sale, should ca made ms to 
VICTORIA 2002/3/4 the auctioneer shown above (price of catalogue Is. 0d. P.O. only}. 
Established Over a Century = 











9, REX PLACE, LONDON, W.1. 


















































Telephone : HYDE PARK 8844/5/6 (3 lines) 
[ FoR SALE FOR SALE | FOR SALE 
STEEL FRAMED vm eqy | 220ft. long by 
| FOR SALE pars coy _ eee aan = span ( : ee by 14ft. high Aah pond 
R A loadin, ng doors eac ; roof iw tgy 4 span 
PRECIMAX HYDRAULIC VERTICAL rotary dise loader is immediately available. Capacity fired d with 5-ton Gantry. 
SPINDLE SURFACE GRINDER * Sneek eee between 70 tons per hour fer coke and 2 rt wc, Ditto 140ft. long by 120ft. span by 14ft. 
b tal wheel 18in. d HIGH CLASS POWER PLAN hour for ore. ive from to eaves. 
CaP With aguctie chock isin. by i POSAL comprising :— 3-phase, 50 cycle supply. Caterpillar tracks, Dis- ee 2 
H. BELL (MACHINE TOOLS), LTD. W  Metropolitan-Vickers TURBO-ALTER- poste con fy 180 ney One- Cathedral Road, Cardiff. 
WALTOR STREET, LEEDS, 4.” NATOR SET, pass out Turbine 250 Ibs. pressure, further information, Tel.: 26100. £8780 o 
Tel.: 63-7398 es pass-out 30 Ibs., coupled through red gear- SIMORSWOOD. 3361, or write, Lt.-Col. M. 
she aga a box to Alternator, 440 volts, 3-phase, 50 cycles, Butler, Search Civere Limited, Hammond Road, os 
E105 ¢ 1000 r.p.m., contanaing pons ane and control gear. Kirkby Trading Esta iverpool. E8551-o PELS” TYPE B.L.U.F.G. 26, DOUBLE- 


ickers TURBO-ALTER- BAR 





NISSEN yn HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. . wide huts ; also “ Romney ” 
Huts, 75. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These ——- = in gem 
lengths and com steel framework wit 
sales Serena aad sheeting.—Full details from 
Dept. Dare 11s J. Thorn and Sons, Ltd., a ton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath an a 





1000kW Metropolitan 
NATOR SET similar to above. 

Battery of TWO Brick set ECONOMIC BOILERS 
by Daniel Adamson, 10ft. diameter by 15ft. 6in. 
long, with Hodgkinson Mechanical 
Green’s Economiser of 480 tubes, 1D. Fan, 
Superheaters and 3 Weir t=" Working pres- 


sure 265ibs. per square agen 
— deg. Fah., total , 3-1 "25,000 Ibs. per 
BOX No. B3382, “ The Engineer.” e 


oe DED UNIVERSAL PUNCHING, 
HEARING AND SECTION CROPPING 


NEW 200-TONS PRESS BRAKE for sale. 
IMMEDIATE DELIVERY, subject to prior 

Maximum working length BL. Bh mae between 
uprights lift. 8in.. maximum thic 
47in., steel plate const 
about 254 tons. An excellent 
illustrations, from F. J. Edwards ‘Limited, 
petten Reed, Landen, SOs, or 41, Water Street, 





Birmingham, 3. 786 G 





MACHING. for sale. Steel plate frame. Punches 
up to igin. diameter through lin. thick. of 
gap 24in. Shears flat bars up to lin. thick. 

of blades 12in. Crops angles and tees 6in. by 

by jin. and on the mitre Sin. by Sin. by tin. Rounds, 
squares 2jin. Weight about 8 tors. Arranged 
motor drive 400/440/3/50.—F. J. Edwards Limited, 


359, Euston R N.W.1 or 41, Water 
Street, —t 88785 c 
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Things 
looking up 2 


Business grows. Add a new 
machine. 

And grows and grows. Add a 
couple more. 

Sounds simple—till you start 
wondering where the money’s 
coming from. 

That’s where UDT comes in. 
UDT helps you replace old 
equipment, add new, out of 
income. Which often means it 
pays for itself out of increased 
profits. 

A nice businesslike way to do 
business. 

If you think UDT could help 
you, get in touch with the 
Manager of your nearest UDT 
office—the address is in your 
local directory. 
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United Dominions Trust 
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(Commercial) Limited 


United Dominions House, 
Eastcheap, London EC3 
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Traffic of oil at a discharging port is not quite all one way. While 
the cargo oil is coursing to the storage tanks, fuel oil for the ship’s 
bunkers should be speeding in the opposite direction. The IMO Pump 
illustrated, of 250 tons/hour capacity, does this job at Finart with 
the reliability and trouble-free operation which is essential. Other 
U.K. oil ports are adopting this IMO Pump type DHEB 140/3. Full 


information on request. 


MIRRLEES (ENGINEERS) LIMITED 


Subsidiary of The Mirrlees Watson Company Ltd. 


EARL HAIG ROAD, HILLINGTON, GLASGOW, sw2 


London Office: 38 Grosvenor Gardens, SWI 
Enter No. 1202 on reply card 
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* To B.S.S. or customer’s own 
specifications. 


% Floor moulded up to 5 tons. 
%& Machined to your drawings 
if required. 


The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, STAFFORDSHIRE ~- Je) BRIERLEY H/LL 7254 
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the speed of your machine ? 


Peak production means optimum speeds. Check 2 
anontins- Keep ahead in safety .. . 


SMITHS Hand Tachometer It will measure 

Rotational, Linear or Surface Speeds in r.p.m. or with the eversafe 

f.p.m. (metric readings if necessary) to within a 
+ 4% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS ah SAFETY HELMETS 
A.T.H. 4 (0—s0,000 r.p.m.), A.T.H. 6 ; ‘, ‘ EVEROAK Safety helmets 

(o—10,000), A.T.H. 7 (0o—20,000), A.T.H. 10 ifs : manufactured under British Standard 
(o—5,000), A.T.H. 24 (0—4,000), for both Licences—your guarantee of a first- 
directions of rotation. 


class safety product. 


PRICE (Complete with case and accessories) PRICE 17/6 EACH 


£14.14.0 ae EVEROAK ives complete head 


Postage and packing 4/6 extra 


Write now to 


SMITH \ INDUSTRIAL INSTRUMENT DIVISION AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 
EVERITT W. VERO & CO. LTD 


AP/403 Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 EAST DULWICH ROAD - LONDON 5S.E.22 
Enter No. 1211 on reply card 
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AND NOW..- 


IPG HST LES - 


FRAME PRESSES 


FAST-VERSATILE- 
ROBUST-COMPACT 


The Prestige Range of Frame Presses has been designed for 
hard-working versatility: for bushing, bending, straightening, hot and 
cold forming of sheet and plate and for cold flow forging. 

A variable calibrated pressure control valve enables accurate 
pressures to be pre-set. Cycle times are reduced by a 3 - position control 
lever, the neutral position holding the ram where required. All rams 
have power return, the oil systems being arranged for high approach 
and return speeds. The frames of Prestige presses are fabricated from 
heavy steel plate. 





The Range of PRESTIGE Frame Presses 
CAPACITY | DAYLIGHT STROKE TABLE SIZE 
50 24" 15° 24" x 24’ 








24’ 15° 24’ x 24’ 





24’ 15’ 24’ x 24’ 








24’ 15’ 36’ x 36’ 








24’ 15’ 38’ x 36’ 

















MANUFACTURED BY 


WILLIAM JONES LTD 


ADAM HOUSE, 1 FITZROY SQUARE, LONDON W.1. 
TELEPHONE: EUSton 7871 (7 LINES) 


SEND FOR LEAFLET PFI FOR 
FULL SPECIFICATIONS. 


Enter No. 1221 on reply card 
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to work for 
bigger profits 


THE HIGH CAPACITY PORTABLE WITH LOW OPERATING COSTS 





Put | 





ec? 


Wherever there is a demand for the larger portable compressor, the Atlas Copco Twin-Air is a 
proposition that pays! The Twin-Air gives a smooth, surge-free air flow together with the overall 
operating efficiency only a two-stage machine can offer. With this design—completely different 
from all other types—no contact takes place between the rotors or between the rotors and the 
housing. Cutting maintenance costs to a minimum, the Twin-Air increases the profit margin on 


any contract. 


Available in 2 models: PR7 365 c.f.m. (10.3m°/min) PR8 600 c.f.m. (17.0m’/min) 


GM 














3 famous power units to choose from 
sels 


ie 
Die 











DIESEL 
MNMtlas Copco puts compressed air to work for the worid 


Contact your local company or agent or write to Atlas Copco A8, Stockholm 1, Sweden 
Enter No. CS on reply card 
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